AN —8EG 0
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CRANDEZ PRAIRIE WATER SUPPLY ' =i
The fcllowing cutline of the scquence of cvents concerning the Grende
suzaly preblom is besed on files of ¢ rreszondonce, annual roperts cnd
the Roscorsh Council, and en the December 1961 report of Stenley,
)
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Reblia Limited to the City of Grande Prairie.

Stealoy, Crimble end Reblin Limited wero retained by the City of

To in Morch, 1957 end again in Ausust, 1957 to prepare a repsii on the

s avaiiclle in the vicinity of the City. As intedim roport was zesiitted

“he Rerozreh Council's orovndwater gealegist for the Peace River regicn,
acs, chicined leave of cbsance fo retura to the University of Westemn
Scmterbor, 1939, fo May, 1940, In October 1959, Dr. D. Sterley
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cecarch Council, end discussed the Grande Prairie survey with Mso Ro N,
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Vet miver weeld bo econcmic valess croundwater eculd bo developed at the rivar,
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(1) Eixlcre the gravel bars eleng tho presont ilver chennel
(2) Teot &ild eerses the wide velley botween Grando Prairic and
uelends fo the west of tho city, along the highway (posibl
Pieind ¥s] st of fito iy, Giong e MG W3y (..ru-al (s}
buricd craveis)
~t ﬁne:ll--_?l. Y e 8 --’f' b ! z ey - fa 8
clt possiciittics or arfivicial reenargs into torace gravess.

ioaticns were cerricd cut by Stenley, Grinlle aad
--sits clongy tho Wapiti River in 1959, Laiein that
Cravenar mck with Dr. D. Stanley and with City
i wes esked whether Council eould eid tha

i
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Urende [rairio Cevncil was of fhis timo ceusidering a contracive
arrennsacal by whica suldd comy out a fest=diitling pregram for municipal
crévndwater cupslics if tho progrem hod reccarch valuz end where a smaller community
vould sun o sensiderckle finzacic! rick uadericking such @ prozram e ils cwne)

Sr. Crovener wiste fo Dr. Stanley (Fobreary 9, 1960) inferming him that tho Grendo
Ceetelo siiuetion had boca diccused with Groundwater Division staff and that if wes

srcluded that the gropois
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id ot fall within the seepe of Ceuncil's profected
4 raunicigatities.  The reasess for fuming dovm the Crande
=+ wore sicted: (1) "I the case of Grande Prairic the greblom s quite

!
it

o wnd

verd end doas ot form part of our research prozrem in the forcscoeblo future”,
end (25 “Cac of the purpesss of the aid program is o remove the burden of rick frem

ecssod

cemmunity whero fao supply is dosbtful. In fhic case of Crande Frairie the
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tnfzrmation you new have en tha water-saturated crave! would suggest to us that
ihe ric Is not grea? in chbicining a suitablo supply.”

Dr. Cravenor, howevor, offered Council®s sorvices in recemmending
a Citting preprem, in corrying out pump tesis and in interpreting the rosults,

Oy carly Februcry, 1960 thea, both Council and Stanley, Crimble and
et Ltd., wero awere that waicr=saturated gravels existed in censidercblo thicknoss
edlzzent fo the Wesiil River south of Grende Prairie. (Or. N H. Grace's letter to
om. Al R Paivick, Feb. 10, 1960, with a ccpy of Dr. Gravensr's letter of Fch, 9
ctizched, sicios that “thera is quite a bit of information on watcr-saturated gravel

i o Prendo Pratric zene. * However, s fo what this informaticn censisted of

ehcre 13 mo rocerd on file.) Ceuncil's cenclusion thet the prebiem wes simple could
Lave hoen based enly on comperizen with enalegous ceolegical situaticns in the
10atiad Siztes frem which water supplics had been clbivincd, as no drilling ¢ tesiing
of the Weziii River cravels is known fo have been carried cut by February, 1960,

Me. 3. F. Jsnos returned o Couacil in May, 1980, end, bscause
by the Grande Prairie situstion, undoriook a test=crilling

O G Inlerest arovsey
rro e fo ovalunic ine grounawaler sctential of river=terrace gravels cleng the
Wo=ita River of Wembley and Crende Prairie crd along the Smoky River at Wetins.

s s (B thate peeesoy of enceific infercst (o the City of Crendo Prairie was the
H Iy — iy X

« alfha - wrno s,0 e
¢Atag, In August, VX0, of 4wells en tha terrace south of the Wepiti River and
cor of the Grovesale Drideo, and tho pump test canrlsd cut ab tais sife. Tho cnnus

rommst of the Crovndwater Divisien cempiled In Saptemar, 1960, statos: "Akhough

oo

pumning tosts hove not baen completely interprotod, preliminary resulis indicaic
ihet torna quantitics of water ore avaifable at Crende Praisio, Wembley and Watino.
_cnes! menuserint, eomileted Decembor, 1983, statos similarly: " it wes apparen
(her . eee. Jores amsunts of waicr might bo obleined by induccd Infilfmaticn oo v

L)

fhes eonclusicas wero fzensmiited to Stenley, Crimble and Reblin
Lisired ond to the Cliy ¢f Ceando Prafric. Jencs® report of Octeber, 1980, was
ineiedad es an oppendix to Stenley, Grimblo and Rebiin's 1951 repoct (o the Cliy
f Cemda Praivio. Joncs® repert made certein predictions based en the pump=test
vocuits, end proseming the forrace fo consist of cle=n ccarse oravels; the primary

3 :' .UU
ecliciion was that wells speced 500 feot apart yiclding 200 gallens of water par
- »

s staote wera feasibic with @ 15=fect thicknoss of water-boering gravels. §fwas
rade clacr, however, that (1) the rate of recharco of river watcr was not esteblished
(Y tho emsunt of drep of water level of tho river 1o low stage wes rot knowa, and

esciora hat rosercs of sircem flow were needed.  The report siaied thet wells
§ on

viellln; 280 gellens por winvio or substaniially me o were quite likely and

-
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roeemmcaded "a thorcugh test=crilling end pumpling tost pregram for the terraces ...
tfeny lerpo supply ef water is dc ired.” The pu.'r,..mc‘-?c.;{' recuirements were outlined,

T.Ce ‘..zr v Jength of test: 48 hours; minimum pumping rc:te 200 g,m (g"l!o'z.-. per
Civliey; rosording of '.'a%cr ?emp:rcturc and watcer level 4 the i'c.ung of wafcr
wnples {or c..:z'y.‘xs. "Preporly carried out the chove sh u'd give all the necessary

afcamztion nx:.:':.:..d prozer well ficld design end con':!eho'l. (p. 14) The final

;:r.{':.‘:c cf the cummary, rcitcrates th..f, based en present information frem the Grovedale
f::i‘s, 2 wells s72eed [0 ﬂ_cf cpart and pumzsed at 200 gpm would yicld 864, CC0 gallens

per doy, end that edidijionsl wells would increase fils supply.

The City of Crande Pralric was Interested in these results and it was
ted at the 1980 Croundwaler A..m..‘..y Cemmitice meeﬁng that the City would
covelen wells in the aguifor. Thus in the fall and wintcr Ox 19812 a test-site was

,~5.|

cotobiished on the sife cf the presont well ficld, end o 3-day c"r'p test was carried
cui T Cetelor, 1961, supervised L/ the Reszarch Council. Ms. Joncs examined the
rzsciving daln end commenicd en them fo the Cuy noineer {letter Nov, 10, 1981).
fia consluded (‘i) that the wall & avxrg tosted was '.c:cc-uc‘“!y develeped s ?‘w water
fovel in tha well dropped more then c‘..:c:r::cd (”) that as the water levels hed ot

ote

eizltlized 72 hours wes foo chort a fimo pz:*.m*:g test {o) that the permed *:h"y
of ihe forvose wos ¢ood, althouch :cm:v'z::i' !c:s ihen that of the ferrace scuth of the

-~
e

cleos. Fesemmendoiions were for (1) bottor development of the well, (2) a leager
;::".?::ﬂ fzk ¢t a hicher pumping rate, () -ar*.;’:o. ag of tha water pumped cut. Ail
23 recemmendations wore followed in this fesk cxeept for the pumping rate,
fich wes o 60 onm Tnstesd of the recommended 200 gem,  The resulis of ihe
C‘c;v'.::: 257 st wers alco included in -.~...icy, rimble end Reblin's report to the

‘.../. Cr. S'.:.'..C/"' C--C.’.I“:..../.;".j letier of Dee. M 1951, kowever, roccmmended

...: inslziicien of Infiraica callerics en the basis that thess weuld be less ciponsive

fhom awell ficld, Tho coMmaios of g:crmc..'.:,;hi'y of the gravels by Mr. Joncs were

Xy et ot

uiod oo en indicciicn of tha feasibiliiy of Infilirction m!lc.se...

The CHy of Grande Pra mc, !‘owcacr, decided in favor of ¢ creundweater
well=lizids this d cisicn vas probably made in part because of the cloim of the csh/

c

enastruet wolls o costs below that of commarcial firms cad alzo

i <
cinsinser that he coulc
cmcia sd eulte opiimistic chout the groundwaicr ;:c‘.‘cr.‘.‘ec! cf tho

L]
nd winter of 1062-83 the Cny ccnstrucicd o P-nile
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cizcling (0 fhe Werlt Riv:r and built ¢ water freatment plant; this wen t inio preduciion
 Junz, 1923, Laliiclly 8 wells were eonstructed 200 foct apart, cbout 20 to <D {’cc?
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frern tha Fiver bank.  Ar this tiao M. Jones was stiil of the opinica that 12C-280 ¢;
% 250 tte fezsikie, bub notes in his men: np{' rener

cuzzaliies for theso wells were quite ic
czoatior, 1908) that yields drop fo 120 pm with the low stage of ;ho river. ihe
remained hich, but this was oxpected to drop with time t6

e CTTONSCT, x.\.u, Pyl

o

fron ceniont of the water
that of tho river waier.
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. Jo acs csienad from Council In Desember, 1963, fo move to
'\“v S ."a - A the fime of his departure ho cbv:ou,.y cnticipated no major prablems

e *Sly from the terraca and was inclined fo citribute the less=
d -.'c!! yE 1ds o poor woll completion or to inadequate well development.

tO surmarizo to this point: the gaological situstion s quifo cemparaslo
3 that o a number f tocaililes in the United Siates whera ccequcte watcr »umﬂcs
2 O

Lave L an chiaincd frem terace grevels.  The development thus appoared s r..mh Terward
cven bafore teat dnitling was carricd out-. It is only within the lost fow months that
taeniicn hos boon mede in print of a similer p:cb.c-a in tho United Siates, whereln

caiusl well ysc!:.’; e a tcrvace c'rc:vc! wero subst ..hc!!/ loss than those mhcxpa‘ad
“harczson glven fc:' this 15 tho seme as jhat for the Crende Prairio situatlon — that

Lo indarstiiied snace botween tho gravel s fliled v ih :E';':' co substentially redud ng
varmecsiiily e wator y:o!J O.n.'sous!y, had this pul lication beon cvailable in

TArn ta e S heys 1n

heve sarved as a warning of a potenticl probicm,

otarion of data frem the 1940 and 1981 pump tests was based

¢ n Somattae rov rosc-nlized as being inapsliceble to the particular situation (s
indiczicdin DL B L* o’ rom Va!U""IO‘?, July ]"65) taterpretafion prcc:c?cd
ard clihough Ta the second tost it is _r::::_fg apperent that rauch
c indicalad, with the extimisiic cul took thea oxtant, . this was

c.’;;vc?cwr:anf. The use of an mapphccalc fermula was @

3
the loc ! cv::ru.nce with a variely cf river h.rrcz*e
5 d Leful that eny other erganizetion in Cenada could have

As indicerad in Mr. Lennosd’s July 1665 rc*:cri', a .hird, 2 \..1/ nUmp
izovwos convied out s Joiy 1064 In an citempt to re=cveivate the potential of the
srrase.  The ool suffored frem various shcr(‘cc:ning. cnd vas not cenclusive.  The
(oumi fost, 23 duys in lensth, was cenduated in Jan.;«x'y and February, 1985 by

~
fou 5
“anler, Crimble and Reblin Limiked. "h:s was tha first relatively compleic tesi,
el fos tha Orst fime it bocame apparent that there was no significant induced

Y

L] :

%% 13
aniiclomben,

f R witon ¢f water from the river info the temoce g gravels. The masdimum pumping
saic of ina wells wes defers .mg to ba cbout 50 gpim = less than half that eriginally

' tost, from March to June, 1985, cvaluaied the g:cm.;.hfy
cenarge pits to suppicment the water in tho terrace gravels,  This
i of upalemanting well yiclds vp to abcut 100 cpm, bub s
wb 4
ma h..ncn:e costs would ke involved, this did net appzar -
D)
cetery ecluficn.
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Moo Jo Meleuchlin, MULLA, for Grunde Prairic, c,a.'oa‘.hcd he
(oyernmiont ea Lzbalf of the City in the spring of 1565, to discuss the water supply
flewing this thng Ms. D. H, Lenno:x of the Rescarch Councd
ahie pu Caf caia, pﬂmimg oui' the ;s'z::cr“.plct'cr:".:se of the

i ;‘:.'.;L.'.‘i.
joecvaivaicd af

[ Pomet
jiech h‘i'i'c VoLl

seharoe of walsr frem fne river info the terraco r:czve's. h hie report (Juiy, 1945)

£
i 5 recmmem c*" that fcs‘:.ng of badrock anuifers adiccent fo the terrace be
<::.:;'Ec:! , veith the hope of sepplementing the wasr rupsly cbtained from the

{Liueo. "’ 5 rosmamendation was made with the aaticipation that this would be
ihe teuat c.c; xsive coluticn,
However, af o further meeting, with Hen. H. E. Strem ond BHon.
;".. ~e Pukrick in Sc-s‘cm:cr, 1951, she Rescarch Ceuncil withdrew this Fecemmes ndation,
¢irer toking into ceccunt the time mv“!vcd in the prapased testing program, the
E:.:'rc:u.:y of the preblem, and the posibility that the bedrock aquifers might not
vicld an edesuatc watsr supply for future demands. lastead, Council was grepared
t5 cumpsit the pronosal of Stanley end Astociates Liwifed fer a direct intake su UFFY
Iy

o the Wopiid River, which guaurantess an c"*::ua 10 weter supply despite eny ofher

ey

(S Res auT..\-uCa.

Tho Rozcareh Councii believed in 1959 and 1980, befere any test
\‘.IZC::.;- vz ecsried cut, that a wetor supply by indused infiltration from the Wepitl
Civer forraces wes a siwaichtfenvard dovelopments this beliof was based en cea sideration

£l [P P ] ey a i fa o
(S} te] vaovutc SITUONTH,.

Q

pump fcci, were
; IF L LF Al

LY A

3 tn late 1980, kazcd on ¢ preliming
nur ecbatential grevadwator :u:‘.p!ic ceuld bo chisined. A pump test
cencidzred to support those ,..cascﬁ =53 althsuch somewrhiat less amcunts of woter were
:‘._.cc..w,. this was Bolicved due fo the well belrg pooriy doveloped. Rcc-r::r endations
viors mada nevertheless that further pumpetesting be carricd out. :

2 1982 the City of Grande Prairio constreeted 3 wolls and a pipcline

t3 supply waler to the city, clthough no further pump tost were carricd out until

imis 1083, I is not kaswn whether Mr. J. F. Jones of the Research Council ettempted
{o porcecde fho C;. y fo carry out further pump fos ﬂng bofere the pipaline was

ecnsTus sorsh ho c.o.:micl/ rcccmamonded this in 1961, I ts clear that Mr.

Jonaswasstill c :S'x. istic concarning this situation af tha cnd of 1953 when ke loft
Couseil, Cm ho other kand, it would be noted that Council’s fnvolvement wes euch
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it it cculd nat dzmand that the City carry out furthor pump testing bofore bulldiag
sha pipeling end treatment plant. :

Shortly elicr the City"s wells went on predustien in Junc, 1963, it

Lrzama oznarent that well yiclds were sebzizatially less {Onec~ihird to ene-quarter) -
fion tho rmimum prodictzd.  Additional wells were drilted, which failed to rescive
the prohicm.  The first complete purap tost was earried out in Jenvery, 1965, end
£a5s Tnoicated elenrly the essential lack of recharge frem tho river into the ferrace
comecle, No Hicrature publiched prier to the summer of 1985 indicated that cuch

eliuciicn could be emacted, T.6. forrace gravels being silied vp sufficicatly to
rroventrecharge ficm an adjacent river.



MEMORANDUM

RESEARCH COUNCIL OF ALBERTA, UNIVERSITY OF ALBERTA, EDMONTON

' 70 FROM R. N. 'Farvolden

4 Mr. John Jones,
ity C/O Dept of Geology, Umversny of DATE November 3, 1959.

uwlaxv ;uxxu, W;T“\WF VAL\-GLLU

Dear John:

Thanks for sending along the photos. The picture of the Napitl
formation along the river is excellent, but the buried gravel picture is out of
focus. The scene from the Experimental Station doesn't show the relief as 1
had hoped it would, and so rather than use just oune photo, we will not bother
with them at all for this publication. I am sending them all back to you.

ﬁ-——-

The report is coming along well and is almost ready for final )]

typing. We will let you see a copy of it.

Did you notice the article on Medicine Hat in a recent "Financial

Post'"?

Regards from everyone here



ebruary 22, 1960.

I"O" urztiz A. R. Patrick,
C--. Iinéa,

Recearch Council of Alberta,
Lezislative Sullding,
ECMONTON, Alkcta.

b §
Desor Mr. Patrick:

N

vy LR P ©n A oy e e
fer MNewepaner Repert on Crande Praivie wWeter Cupply

e the Scowezdey, Febma:y 20 edizicn of the "Edmontoa Journzl”
o roport apsearcd which indicoted thet @ e R c‘* Ccuncil was prepared
5 onter a financial crronoement with tic T G*ande Prairie to searcz for

N

water alozg the Waopiti River. 1regret very much that this report Got into the
papcrs, as it is aa inccerrect statement of our Po cition in tais matter.

Somz time 250 I met with the Tewa of Crande Prairie and
widi Dr. D. St .....y, their cocacuitant cagizecr. At that dme Iwas asled
if Counca: cozld ¢ I the Crode Pralric groZrom c.:d ¥ rromiced to study the
ractter aad give Bim 2 reply as sooz as voceitle.

Oa Febreary 9 I wrote a letier o Dr. Stanley outliviuy the
view of Couzcil, which was much t:e same as the atdtede tekeg towards
tae Red Deer s:.‘L-..u n (see attached cepy of lctte:;. As you will note, we
sromiced technical ascictence but pot 2 uu,zw-wl erransement for the actual

crilling cizce such o preject dees not fitin with our recearch planniny.

. Ona February 11 Dr. Stanley ferwarded 2 copy of mr letter
€ M. F. W ;:cav:sLo Clty Ernaineer, Crande Prairie, aad thus the Towa
“od cur renly well i advance of the Zewspopar meiit o February 20.

P
JaL
—
[
-



Hcnourzble A. R. Patrick -2 - February 22, 1960.

Tais report will undoukbtedly Eriny a deluge of requests
from czhor towns, which ic exactly what we did not want. Iregret if
this newspaper repert causes the Geovernment embarrassment ard I can
caly state that it was given to the newspaper without either the ccnsent
or knowledze of Research Courncil persorzel.

Sincerely,
C. P. Grav.zor,

Chicf, Earth Science EBranch.

CPG/G

CIC.
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February 10th, 1960

lion. A. R. Patrick,
Chalrman, Research Council of Alberta,
Departnieat of inlustry and Dev;.xonment.
lezisictive xsuuchng,
Edmozaton, Alberua. .

Dear Mz, Patrick:

"'hlu will follow up our corversztion of this moraing in
comnection with the interest of citles in having driliing programs underwritten
by Council. Ve - 2ill probably by mow have received 2 memoraindum B
aduressed to we {rom Dr. Gravesor and forwa.lc.ed to you for your

information in regazrd to the Red Deer inatcer.

Atiached herewith s copy of letter addressed by Dr. Craveanor
to Dr. D. Stanley of Stenley Grimble Roblin Ltd. who were in on their
meeting with the Graude Prairie people. ¥ ’hilf* the situation {s not exactly
anzlegous to the Red Deer cae, neverthcless, there is cuil a it of
information on water saturated gravel in the Grande Prairie zoze, censeguently
it is Dr. Gravernor's feeling that there is not enough resezrch aspect
in this matter to justify Council to make a commitment to underwrite any
driiliny program.

I trust this will help to keep you informed of the developing
situarion.

Ycurs very sincerely,
'
/,7//&//)/
N. H. Grace

Director

NHG/DWE
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RESEARCH COUNCIL OF ALBERTA

87TH AVENUE AND 114TH STREET
EDMONTON, ALBERTA, CANADA

February 9, 1960.

Dr. D. Staaley,

Stanley Grimble Roblia Ltd.,
3342 - 99 Street,
EDMONTON, £iberia,

Ceur Dr. Stazley:

1 have now had the opportuaity to diccuss the Grande
Preirie water-supply propesal with members of our Groundwater staff and
it is cur oninion that it does not fall within the scopc of our projected
catractual amadgement. Our decision ic based vpea the following factors:

(1} One of the stipulations contained within the projected aid
nrogram is that the projrams must have research vilve. In

is

general, therefore, a particular project must be cconsidered
within the £ ..z..c.wo:k of our overzall assesement of the ground-
water rescurces of the Province and methods by which the
woter con bz most efficiently obtained. In the casc of Grande
Jreirie the problem is quite straightiorward and does not form
& port of our recearch program in the forccceable future, .

(2) Oae of the purpoces of the aid srozram is to remove the burden
of risk from a smcller com:m.m‘aj where the supply is doubtful.
n the case of Grande Prairie the information you now have oa
the water-saturated gravel would suzzest to us that the risk is
not great in obzining a suitable s uSily.

I believe y:)u czn see that if we accepted the Grande Prairie
“m')o~"1 we would ke in a very awkward positic: with respect to the wishes
ther towns in the Provr.:cc . In oddition, tie acceptance of all projects
"fcz:‘.:. meon that our eatire staff would ke abaorbed ia routine matters and
ao: fulfiiling their obligations to the long-t2ir1 copects of groundwater develop-

ment oad research.



Dr. D. Stanley -2 - February 9, 1960.

Although we cannot cnter a financial arrangement with
Graade Prairie, we can nevertheless offer technical service to your program.
If so desired we can recommend a drilling program, methods of completion
of t2st wells, run the field hydrologic tests and make the interpretation.
Because our man wio looks after the Peace River country is now away obtain-
ing an advanced degree at the University of Western Ontario, we could not
promise to have a man on the site before late spring or early summer.

If you wish to go ahead at an earlier date, however, we shall
do our bast to give whatever assistance we can to this program in the form of
desicning the test program and interpretation of results.

Sincerely,

\ o

C. P. Gravenor,
Chief, Earth Science Branch.

CPG/G
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LETTER OF TRANSMITTAL

Mayor & Council,
City of Grande Prairie,
Grande Prairie, Alberta.

Gentlemen:

Pursuant to your instructions, we have carried out a
study of water supply for the City of Grande Prairie, and we are
submitting our report herewith.

Your original letter of March 16, 1957, instructed
us to prepare ''----- a report on the Town water resources as
represented by Bear Lake and the local Town Reservoir," We
were subsequently asked to stop further work on the study, until
Council had a chance to review the situation. In your letter of
August 27, 1959, the scope of the report was expanded somewhat
by the Council's resolution, "That Stanley, Grimble, Roblin Ltd.
be authorized to complete their 1957 report on water resources
for the City, and that such report include a recommendation as to
the next major step required to insure an adequate water supply
for the City."

By expanding the scope of the study, it became possible
to consider the Wapiti River and groundwater as possible supply
sources, as well as Bear Lake.

Data pertinent to the Bear Lake drainage area had been
gathered previously and was submitted to the City as an interim
data report on November 18, 1957. Excerpts from this report are
included as an appendix hereto.

The possibility of utilizing groundwater for City supply
was examined only cursorily as all indications held little hope of
: obtaining water in this manner, Furthermore, a great deal of money
. might have been required to fully investigate such possibilities.



Use of the Wapiti River as a source of water for the
City raises the question of how to obtain the water from the river.
The three possibilities considered were screened wells in the
gravel terraces adjacent to the river, infiltration galleries under
the river, and an intake structure in the river.

The Research Council of Alberta was approached for
help in assessing the ground water potential of the Wapiti River
Valley. Consequently, in the summer of 1960, the Research
Council did some test drilling along the Wapiti River. In 1961,
the City of Grande Prairie, in conjunction with the Research
Council established a test well site on the north side of the river,
directly south of the City. As a result of thesd tests, the
conclusion was reached that sufficient ground water would be
obtained from these gravels to supply the long range requirements
of the City of Grande Prairie. The results also indicated that
infiltration galleries could be used successfully.

The actual alternatives considered in detail were:

I Expansion of the existing treatment plant, utilizing
Bear Lake water.

I Wapiti River Water
A. Shallow wells in the river valley.

(1) with diatomaceous earth filters for iron
removal.

(2) with aeration & pressure sand filters for iron
removal.

B, Infiltration galleries
(1) assuming no iron removal required.

(2) with diatomaceous earth filters for iron
removal.

" C. River intake with complete treatment at the
existing plant.

The following table is an economic comparison of the
various alternatives over the next twenty years. Annual capital
and operating costs, as well as the estimated unit cost of water
are shown. The annual capital costs are based on twenty-year
six-percent debentures. '
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Alternative

: I
Expansion of
Existing
Facilities

IoIa (1)

Wells at the

river with
diatomile
filters for
iron removal

IA(2)
Wells at the
river with
aeration and
sandfilters
for iron re-
moval

IB (1)
Infiltration
galleries with

no iron removed

IB(2)
Infiltration
galleries with

diatomite filters

for iron re-
moval

Item

Cap.Cost/yr.
Op. Cost/yr.
Total
Cost/1000 gal.

Cap. Cost/yr.
Op. Cost/yr.
Total

‘Cost/1000 gal.

Cap. Cost/yr.
Op. Cost/yr.
Total
Cost/1000 gal.

Cap. Cost/yr.
Op. Cost/yr.
Total
Cost/1000 gal.

Cap. Cost/yr.
Op. Cost/yr.
Total
Cost/1000 gal.

* $7,350 of existing capital costs per year included in these

items.

The use of a river intake with complete treatment
facilities has not been included in the table, as preliminary cal-
culations showed that it is a much more expensive alternative.

1960

$ 7,350
34,660
42,010
$ 0.36
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1962-66

$25,550%
34,700
60,250

$ 0.375

$41, 350%
25,900
67,250

$ 0.42

$46,250%
24,200
70,450

$ 0.43

$38,150%
22,800
60,950

$ 0.38

$41,350%
25,900
67,250

$ 0.42

1967-71

$25,550%
40,900
66,450

$ 0.315

$41,350%
33,800
75,150

$ 0.36

$46,250%
31,600
77,850

$ 0.37

$38, 150%
30,000
68,150

$ 0.325

$41,350%
33,800
75,150

$ 0.36

1972-76

$29,750%
49,200
78,950
$ 0.29

$50,750%
48,000
98,750

$ 0.36

$58,450%
45,300
103,750
$ 0.38

$45,250%
43,000
88,250
$ 0.32

$46,050%
52,200
98,250

$ 0.36

1977-81

$22,400
60,400
82,800
$ 0.225

$43,400
65,600
109,000
$ 0.30

$51,100

62,000
113,100
$ 0.31

$37,900
59,300
97,200
$ 0.27

$38,700

69,800
108, 500
$ 0.30

-
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The costs per thousand gallons shown in this table give
an indication of the cost of water delivered to the distribution system
at system pressure for each alternative. The maximum increase in
cost over the present figure of 36 cents per thousand gallons is 7 cents.
Therefore, for a residential service which utilizes say 3000 gallons
per month, the added cost would be about 21 cents per month, if the
most expensive alternative were adopted.

After consideration of the various alternatives, it is
recommended that the use of infiltration galleries at the Wapiti River
be considered as the first choice, for the following reasons.

1. When calculating the power costs for the long supply
line alternatives, a unit cost of 2.2 cents per KWH
was assumed, after preliminary talks with Canadian
Utilities Ltd. This leads to annual power costs of
from $15, 000 in the periof 1962-1966, to $49, 000
in the periof 1977 -1981. If this power cost could
be reduced to say 1.5 cents per KWH, which we feel
is quite possible, the yearly power costs would be
reduced 30%, thus bringing the total yearly costs
utilizing infiltration galleries without iron removal
to a lower figure than the alternatives of increasing
the existing treatment plant.

2. Even if it is found that iron removal is required for
the water obtained from the galleries, the cost per
thousand gallons would only be 2 to 3 cents higher
than that involved in expanding the existing plant,
provided the power-rate reduction can be obtained.
It is felt that the added security of having the
existing treatment plant left as an emergency source
of supply is worth tte slight additional cost. This
standby source could prove very valuable if a sudden
increase in growth and water consumption in Grande
Prairie occurred, as it could postpone another major
capital expenditure for a periof of up to five or six
years.,

3. When looking further into the future than the
expected 1981 flows, it can be seen that the existing
treatment plant, if expanded now, would have to be
expanded again when this consumption is reached.
The supply from the Wapiti River, could however,
be supplemented by the existing plant, as mentioned
previously, or more water could be obtained through
the proposed 10 inch diameter supply line by adding
another booster station. This latter method would be
pa:;ticularly attractive if the power rates decreased.
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Although water quality might rule out the use of
shallow wells in the gravel terraces, because of the
high hardness content which would not be filtered

out by the iron removal equipment, the infiltration
galleries can be expected to give water of about the
same hardness as the river. This water, which has
an average hardness of 160 parts per million (by
weight), compares quite favorably with the present
treated water of about 125 parts per million hardness.

The use of water from the Wapiti would provide an
alternate water resource, and establish the right
of the city of Grande Prairie to use this source.

As a result of our investigations, we would recommend
that the following action be taken by the City of Grande Prairie.

1.

That negotiations be started with the power company,
Canadian Utilities Ltd., to determine how low a power
rate might be obtained for this project.

That possible methods of obtaining water from the
Wapiti River by induced infiltration be explored.
These would include the Ranney Method or a
perforated intake pipe installed a few feet below
the river bed.

We wish to acknowledge the cordial assistance received
from the City Engineer Mr. F. W, Beairsto, and from members of
the waterworks staff,

Respectfully submitted,

D.R. Stanley, P. Eng.
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GLOSSARY OF TERMS

parts per million {ppm) - the number of pounds of a given
substance in a million pounds of
water.

gallons per minute {gpm) - wherever this term is used in this
report, it shall denote Imperial
gallons.

a.cre~ - foot - an acre-foot is the volume of water
required to cover one acre to a
dept of one foot. It is equal to
approximately 270,000 gallons.

diatomaceous earth filters - filters which use diatomaceous
earth, or the skeletons of small
uni-celled organisms, for a filter

medium.



INTRODUCTION

The original water works system for the City of Grande
Prairie obtained its water supply from wells located in the community,
However, the quantity of water available from these wells was very
limited and not sufficient to supply the community as it expanded. As
a result the city commenced construction of a water storage reservoir
and a water treatment plant at Bear Creek. A plant and a new supply
Was completed in the spring of 1947. The original treatment plant had
a capacity of approximately 140 gallons per minute and in 1954 it be-
came apparent that this plant was becoming overloaded and would need
expanding. The supply from Bear Lake and Bear Creek appeared to be
adequate for some time in the future, so that expansion of the plant was
justified. A very preliminary examination of other supplies such as the
Wapiti River indicated tha.t at that time it would not be economical to
obtain a supply from other sources. Therefore in 1955 the water
treatment plant was expanded.

In the meantime the Council of the City became well aware
of the fact that it would be advisable to make a study of the long range
water requirements of the City of Grande Prairie so that plans could
be prepared for meeting the future needs of the community, As a
result, in a letter dated March 16, 1957, this firm was authorized to
make an investigation and prepare a report on the alternate water
supplies available to the City of Grande Prairie and to make recom-
mendations regarding the course of action to Provide for their long
range requirements. This study was started in 1957 and some work
was done on the investigation of surface supplies. However Council
requested this firm to discontinue work on it until further notice, and

investigations were subsequently postponed until 1959 when a repular



sampling of the Wapiti and reservoir water was commenced.

As a result of these preliminary investigations at the
Wapiti River the possibility of obtaining ground water in the gravels
along the River was revealed. This matter was discussed with the
Research Council of Alberta, which became quite interested in the
potential of this type of supply. The Research Council than undertook
a programme to ascertain the potential of the gravels along the Wapiti
River and close contact was maintained with them to assess this source
of supply for the City of Grande Prairie.

Our report is submitted herewith, under the following

headings:
Section I - General
Section II - Water Supply from Bear Lake
Section III - Water Supply from the Wapiti River

Section IV - Conclusions & Recommendations
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SECTION 1

GENERAL

A, Description of Existing Facilities.

The present water supply of the City c;f Grande Prairie is
from Bear Creek, which drains a water shed of 561 square miles area
extending northwest from the city. Within this drainage area are numerous
lakes, the most important and biggest one being Bear Lake, with a surface
area of roughly 7, 500 acres. At the present time the water level in Bear
Lake is regulated by a dam built by "Ducks Unlimited". At the present
time the live storage available in Bear Lake is considerably reduced by
silt deposits formed in the Lake outlet, with only about 1-1/2 feet, or
10, 000 acre feet of water available as live storage. This could however
be improved by slightly raising the log dam and dredging tﬁe silt accum-
ulated in the outlet.

Bear Creek, a meandering stream, transmits the water
from Bear Lake to the south, and drains finally into the Wapiti River.

In the northwest section of the City a earth dam has been built across
Bear Creek, imponding about two hundred and ten million Imperial gallons
of water. An 8 inch raw water line transmits the water from the

storage reservoir to the water treatment plant. The original water
treatment plant consisted of sedimentation basins and two concrete filters.
In 1954 the plant was remodelled and expanded to a capacity of 360
Imperial gallons per minute. A solids contact unit with the capacity of
360 gallons per minute and two sand filters each with a capacity of about
140 Imperial gallons per minute were added and the sedimentation basin
was transformed into a clear well. Because of the limited funds availabl-e
at the time of the cmstruction, all valves were left with manual operation.

In later years dry chemical feeders, a gas chlorination unit,



a fluoride feeder, carbon feeder, and an activated silica feeder were
added, and new laboratory and chemical storage facilities were
constructed.

The treatment process at the present time is as follows:

The water enters the treatment plant through the 8 inch
transmission line from the reservoir into a sump located in the base-
ment of the plant. At the outlet of the pipeline is a float-controlled valve
which opens whenever the water level in the sump drops. The flow from
this sump is through a concrete trough in the floor of the plant. Chemicals,
proportioned by dry chemical feeders located on the main floor are added
in the concrete trough. The low lift pumps each with the capacity of about
200 Imperial gallons per minute lift the water from the pump well into
the solids contact unit located in the new part of the plant. This reactor
has a designed capacity of 360 Imperial gallons per minute. In this
reactor the coagulation and sedimentation of the solids takes place. A
timer operates blow -off valves, and excess sludge from this unit is
blown off in regular intervals. In order to increase the capacity of this
unit and improve the sedimentation, activated silica is added in the
center-part of the tank. In order to reduce the taste and odour of the
water, activated carbon is added to the effluent from the solids contact
unit.

There are four filters available at the present time, with
two reinforced concrete filter tanks installed in the original plant, and
two new sand filters housed in steel tanks. The combined capacity of
the new filters amounts to 280 Imperial gallons per minute, with the
balance of the filter capacity being provided by the two old concrete

filters. Depending on the quality of the solids contact unit effluent, the

4 t—bnweale nf time. Back WaShing




is done by a 1, 000 Imperial gallon a minute back wash pump which draws
water from the clear well. The waste water is conducted from a sump

to a 12 inch storm sewer. Chlorination and fluoridation is provided be-
fore the water is discharged into the clear well. Two high lift pumps
with a combined capacity of 600 gallons per minute pump the water
through the distribution system into a 750,000 gallon elevated stand pipe
which floats on the system.

The following controls are provided: The flow of raw water
being pumped to the solids contact unit is measured by the pressure
differential over a orifice plate, and fluoride is fed proportionally to
this flow. The amount of treated water being pumped from the treat-
ment plant is recorded on a flow meter. Also, the water level in the
storage stand pipe is transmitted to the water treatment plant and is
automatically recorded.

The laboratory is well equipped, and residual chlorine tests,
fluoride tests and coagulation tests are performed regularly.

As mentioned previously all valves have to be operated
manually, which makes back washing and plant operation in general
rather inefficient.

With a solids contact unit capacity of 360 gallons per minute
the daily plant capacity would be rated at about 430, 000 Imperial gallons,
considering twenty-hour operation period, which provides for back wash
time, down time etc,

Observation of the 1961 records indicates that the rated
capacity of 430,000 Imperial gallons per day has been exceeded on
eighteen days during the month of June, on twelve days during July,

and on twenty one days during August. The highest recorded daily
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pumping figure in this period was 515, 000 Imperial gallons. To pro-
duce these excess quantities of water, very close supervision of the
process, and a somewhat increased amount of chemicals is required.

From the above consideration it is obvious that the present
plant is overloaded during the summer months and it has to be expected
that the quality of the treated water will be subsequently lowered.

B. Future Water Demand

To estimate the future water demand of the community a
number of items must be considered. Among these are the present
water consumption, the present and future population, the predicted
future per capita consumption and the possible industrial development.

(1) Population Trends

The population growth of cities, such as Grande
Prairie is very hard to estimate for a variety of reasons. If, for
instance, a single large industry were to establish therein, the effect
on the population of the community could be large indeed.

For purposes of this study, growth patterns of cities
which have already passed through a similar stage of development to
Grande Prairie were plotted. This information, coupled with the high
rate of population growth in Grande Prairie during the past ten years,
led to the design of a population growth curve as shown on Figure 1.

It is possible, however, that the degree of industrial
expansion in the Grande Prairie area could cause a deviation from the
expected growth curve, which is based on industrial expansion equal to

that which has occurred during the past ten years.



(2) Water Consumption

Table No. | is a record of both treatment plant output
and metered consumption for the years 1959 and 1960. In this table the
water consumption for the years 1959 and 1960 has been broken down
into types of usage and has also been listed in terms of Imperial gallons
per capifa per day for the total population of the cify, rather than the

c onnected population.

TABLE 1

1959 & 1960 WATER CONSUMPTION

Population 1959 « 7900 (assumed) 1960 - 8000
Mil. Gal/cap/ Avg.Day Max.Day. Mil Cal/cap/ Avg.D. Max.D
Gals. day Mil, Gal. Mil.Gals. Gals. day Mil. Gal. Mil.Gal.

Industrial 8.6 2.9

Commercial 32.6 11.2

Residential 47.4 16.2

Public 10.9 3.7

Lose & Waste 9.2 3.2 17.4 6.0

Total 98.1 34.0 .269 . 509 116.9 40.0 .319 .518

ratio = 1.89 - ratio = 1.62

From the above table, Table No. 2 has been developed,
which shows the expected per capita consumption for the years 1971 and
1981. One item is of particular interest on this table. The residential
per capita consumption is assumed to rise quite rapidly during the first
ten year period, after which a certain levelling off has been indicated.
This is to be expected because a greater percentage of the populace will
probably become connected to the water system in the near future. Also,
with improving housing standards, it is expected that many new automatic
washing facilities, and other water using conveniences will increase in

number quite rapidly.



TABLE 2

EXPECTED 1971 & 1981 WATER CONSUMPTION

Population 1971 = 13,200 1981
Mil. Gal/cap/ Avg.Day Max,Day Mil Gal/cap/ Avg.Day. Max,Day
Gals. day. Mil.Gals. Mil.Gals. Gal. day Mil, Gals. Mil.Gals.

Industrial 39 8.0 66 10.0

Commercial 58 12.0 80 12.0

Residential 120 25.0 200 30.0

Public 24 5.0 33 5.0

Lose & Waste 19 4.0 27 4.0

Total 260 54,0 L7112 1.28 406 61.0 1,11 2,00

(3) Effect of Industry on Water Consumption

As indicated previously, one of the ways in which the
establishment of a large industry can effect water consumption is through
the population growth required to run the industry.

In addition to this, the industry can affect water con-
sumption by direct usage. For example, the oil refinery in Dawson
Creek, B.C. utilized some 94, 000, 000 gallons of water during 1959, If
this type of wet industry were to establish itself in Grande Prairie it
would immediately almost double the city's 1960 consumption. This
occurrence has not been considered in the table of predicted consumptions.

(4) Assumed periods for water supply development

In choosing a practical and economical design period for
water works installations,there are a few conditions which should be taken
into account. Firstly, the expected rate of growth must be considered. If
a community is developing rapidly, the design period should be kept
relatively short, as the capital cost of providing facilities for a long

design period initially be beyond the resources of the community.



Secondly, the ease with which additions may be made
to the initial installation has some bearing on the design period. If
additions can be included at a later date, and still be economical and
efficient, the first stage of development may be designed to serve for
a shorter period.

A third point to be considered is the physical life
expentancy of the installed facilities. There is little point, for instance,
in designing a treatment plant for fifty years, if the life expentancy of the

plant is only thirty years.

In this report, all major structures and components have been
designed to deliver the 1981 maximum daily flows in less than 24 hours.
However, mechanical equipment and apparatus within the structures will
be sized to suffice until 1971 only. At that time, the added equipment
necessary to deliver 1981 flows will be installed within the structures.

C. Possible Sources of Water Supply

The following sources of water for the city of Grande Prairie

have been considered:

l. Surface water from the Bear Lake drainage basin.
2, Ground water
3. Wapiti River water

1. Bear Lake Drainage Area
This source of water is presently being used by the
City of Grande Prairie as outlined under Subsection A above. In
November, 1957 an interim report was prepared by this firm which
contained data pertinent to establishing the adequacy of this source of
water for future demands. Parts of this data are contained in Appendix

T of this revort.
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Consideration of this data will be presented in a later

section.
2. Ground water

Ground water has been used in the past as a source of
water supply for the City of Grande Prairie. This source was subsequently
abandoned, however, when it proved inadequate for the increasing popu-
lation of the community.

No extensive test drilling program has ever been
carried out in the vicinity of Grande Prairie. Therefore, no definite
conclusion as to the avilability of ground water can be made. However,
the Research Council of Alberta indicates that the probability of finding
a suitable supply from this source is small indeed. This alternative has
therefore not been included in this present study.

3. Wapiti River water

The Wapiti river, lying some six miles south of the
City of Grande Prairie, is another logical source of water supply for
the needs of the city. Three methods of obtaining water from the river
will be discussed within this report, namely: wells in the gravel
terraces bordering the river; infiltration galleries under the river;
and a river intake.

D. Water Quality of Supply Sources

When comparing various sources of water supply one of the
most important aspects which must be considered is that of water quality.
In addition to it being important to the residential consumer, some
industries rely upon a certain standard of water quality for use in their
manufacturing processes. The ease with which the industry can obtain

the required water quality sometimes dictates where that industry will
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locate. Appendices II, III, IV and V are results of analyses performed
on samples of water from the various sources being considered. Figure
2 shows graphically the mean values of both iron and hardness content
as represented by the water analyses reports.

The following observations can be made from the water
qualities shown in Appendices II, III, IV, and IV.

(1) In the Wapiti River, hardness fluctuates highly (from
85 ppm to 230 ppm), but with no set pattern of seasonal variations. The
iron content appears to generally be lower during the winter months.
Total solids in the test samples fluctuates from 160 ppm to 346 ppm,
again with no apparent seasonal pattern. Visual observation of the river
would probably show a much higher color and turbidity count during spring
runoff than at other times of the year.

(2) Reservoir test samples indicate that total solids, iron,
and hardness reach their maximum values just before spring runoff occurs,
and are at a minimum in the late spring and summer.

(3) Although tests of the well water from the Wapiti River
gravel were only performed on samples taken in October, 1961, it is
expected that the high iron and hardness content would be without any
marked seasonal fluctuation. It is quite prébable however, that a general
lowering of these valves would be experienced if a long period of

continuous pumping was undertaken.
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SECTION II

WATER SUPPLY FROM BEAR LAKE

—

A. Quantity and Reliability of Water Supply

It is quite evident that under present conditions, the
water reservoir at the treatment plant is more than adequate to satisfy
the needs of the community, In 1958, for instance, the water elevation
in the reservoir drew down only two and one-half feet between November
14, 1958 and March 16, 1959 even though no water was transferred from
Bear Lake to the reservoir during this period. It is expected that by
1971 water consumption will be about triple that of 1958. We can, there-
fore, assume that at that time the reservoir would be lowered about eight
feet over the period of one winter if no water was admitted from Bear
Lake. This would bring the water level quite near the danger point for
proper operation of both the city and the refinery water intakes.

Because of the shallow conditions which exist in the
channel behind the small dam at Bear Lake, complete freezing of the
channel occurs during the winter. Therefore, under present conditions
water cannot be released from Bear Lake during the winter to replenish
the storage in the reservoir.

If. this condition could be eliminated, however, no
problem arising from insufficient water supply should be expected.
Table No. 3 which has been developed from data contained in Appendix
No. I indicates that the Bear Lake drainage basin is quite capable of
supplying water for many years in the future if it's outlet can be pro-

perly controlled.



TABLE 3

BALANCE SHEET FOR STORAGE IN BEAR LAKE

(using 1981 demand figures)

Month Precip. Usable Prec. Evaporation Demand Storage Storage Runoff
(ft.) Acre-Ft. Acre-Ft. Acre-Ft, Acre-FEt. Change Acre-Ft.
Acre-Ft.
October .09 5,000 (20%) 1,800 125 100,000 (asss - -
November .10 5,300 (20%) 100 100 100,000 - 5,100
December .06 - 100 100 99,800 -200 -
January 22 - 250 100 99,450 -350 -
February .07 - 250 100 99,100 -350 -
March .03 52,000 (50%) 850 125 100,000 4900 50,125
April .05 2,500 (20%) 1,300 125 100,000 - 1,075
May .14 7,500 (20%) 3,900 125 100,000 - 3,475
June .17 9,500 (20%) 4,300 150 100,000 - 5,050
July .06 3,500 (20%) 5,600 150 97,750 -2,250 -
August .03 1,500 (20%) 5,700 150 93,400 -4,350 -
September .09 5,000 (20%) 2,700 150 95,550 42,150 -
October .09 5,000 (20%) 1,800 125 98,625 43,075 -
Note: The percentage figures in the '"Usable Precipitation' column

represent that portion of the precipitation which is assumed
to reach Bear Lake.

—E'[-
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The consumptive drawdown of Bear Lake, which would
occur when replenishing the reservoir during the winter months of 1981,
is calculated to be less than three inches. This is based on a lake area
of 7,000 acres and a consumption plus evaporation loss from the reser-
voir of 200,000,000 gallons.

From Appendix I it can be seen that the evaporation
from Bear Lake between November and March of any year seems to
vary between one and two inches. This would mean a total drawdown
of Bear Lake between November and March of about five inches which
is more than made up by the spring runoff from the 274,000 acre drainage
basin. The main assumption made herein is that the seepage losses
which occur in the lake during the winter months are negligible.

Table No. 3 also shows that for 1945, which was the
driest year in twenty, evaporation from water surfaces exceeded usable
precipitation in two months only. This is based on the premise that 20
percent of the precipitation which falls on the drainage basin finally
reaches the lake.

From these calculations it appears reasonable to
assume that Bear Lake can be replenished to high water level during
spring runoff and also in most years again during September, October
and November. Since there is a foot and a half of live storage available
in the lake under present conditions, then even during years when the
high water level cannot be obtained during September and October, there
would still be more than sufficient water available for the coming winter's

operation.



- 15 -

Table 4 shows an assumed balance sheet for the
storage in Bear Lake for 1945 hydrological conditions. For the pur-
pose of this investigation it was assumed that the live storage in the
Lake would amount to 10,000 acre-feet and that 1,000 acre-feet per
month are being used to fill the City reservoir. The figures for the
amount of precipitation and evaporation were taken from the preceding
Table 3, This table indicates that even assuming the dry conditions
as in 1945, Bear Lake could be used to supply 1,000 acre-feet of water
per month to the city reservoir. Assuming further that even 50 percent
of this amount is lost due to evaporation in the reservoir and due to losses
in Bear Creek, there would still be 500 acre-feet per month available
for consumption at the City Reservoir. This allows for a consumption
of 4.4 million gallons per day, which is roughly 4 times the consump-
tion predicated for 1981. This illustrates the fact that the Bear Creek
water shed is capable of supplying the demand of the city for quite
some time.

The following improvements to the Bear Creek supply
could be contemplated.

(a) Diversion of Grande Prairie Creek into Bear Lake. This
would increase the catchment area of the impounding reservoir and would
help to decrease flood damage in the lower reaches of Bear Creek.

(b) Raising of the dam at the Lake outlet by 6 inches. This
amount would increase the storage capacity by roughly 3, 500 acre-feet

(950 million Imperial gallons). Since the city purchased the land
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surrounding the lake to allow for a rise in level of 2 feet, it shouldn't

be too difficult to add this additional height to the dam.

(c) Dredging of the lake outlet. This may have to be re-
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peated possibly every 3 or 4 years in order to maintain a channel

sufficiently deep for winter operation.

brushing along the river banks in order to improve the flow of water.

(d) Improvements to Bear Creek including clearing and

TABLE 4

BALANCE SHEET FOR STORAGE CONDITION IN BEAR LAKE

(4.4 million gallons per day consumption)

Month Storage Usable Evaporation Discharge Waste

at end of Precipitation Acre-Ft. to Reservoir Acre-Ft.

Month Acre-Ft. Acre-Ft.

Acre-Ft.
September 5,000 - - - -
October 7,200 5,000 1,800 1,000 -
November 10,000 5,300 100 1,000 1,400
December 8,900 - 100 1,000 -
January 7,650 - 250 1,000 -
February 6,400 - 250 1,000 -
March 10,000 52,000 850 1,000 43,750
April 10,000 2,500 1,300 1,000 200
May 10,000 7,500 3,900 1,000 2,600
June 10,000 9,500 4,300 1,000 4,200
July 6,900 3,500 5,600 1,000 -
August 1,700 1,500 5,700 1,000 -
September 4,000 5,000 2,700 1,000 -
October 7,200 5,000 1,800 1,000 -
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B. Proposed Treatment Plant Expansion

In the preparation of the preliminary plans for the
expansion to the water treatment plant, the following considerations
governed:

(a) The ultimate total treatment plant capacity should amount
to 1,400 Imperial gallons per minute. This will allow for treatment of
the 1981 maximum daily flow in 24 hours. |

(b) As much as possible of the existing equipment should be
utilized in an economical way.

(c¢) The amount of plant supervision required should be re-
duced by providing for automatic controls.

(d) The quality of the treated water should be satisfactory
for domestic and general industrial use.

Stage I will provide for a total filter capacity of 900
Imperial gallons per minute, not counting the old concrete filters which
should be strictly considered as stand-by capacity. Stage II would
bring the total plant capacity to 1,400 Imperial gallons per minute.

In the following paragraphs both stages will be discussed in detail.

Stage I includes the S:_onstruction of the building of
adequate size to house the Stage II equipment. Since the increment
cost for the construction of the added solids contact unit decreases
rapidly with the increase in size, it is most economical to provide
the added capacity in one unit. The new treatment plant addition
therefore is constructed to provide for a new solids contact unit with

a design capacity of 1,040 Imperial gallons per minute, which together
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with the old unit will add up to the ultimate required capacity of 1,400
Imperial gallons per minute. Included in the building construction are
four concrete filter tanks each designed for 2 capacity of 275 Imperial
gallons per minute.

The building will be of concrete block construction
with a steel roof deck and a reinforced concrete operating floor covered
with floor tile. All backwashing and normal operation will be done
from the operating floor. The existing 150 gallons per minute steel
filters will be operated manually through valve stands erected on the
new operating floor. The new filters will have automatic consoles
which will allow for pneumatic operation of all valves and automatic
adjustment of the filtering rate. In the first stage only two of the new
filters would be equipped with filter beds and automatic valves. The
other two filters would then be completed in Stage II. The operating
consoles will also have gauges indicating the“head loss, the filtering
rate and backwash pressure and flow rate. The automatic controls
will provide for maintenance of a constant level in the solids contact
unit. In Stage II they will proportion the flow to the two solids contact
units according to a preset rate. The controls will assure proportional
feeding of chemicals, and increase or decrease in the filter rate
according to the level in the clear well.

It is proposed to re-locate three feeders in the base-
ment as indicated on Fig. IV. in order to provide bigger hopper storage
énd make loading of the hoppers easier. The carbon feeder would re-

main where it is now and the fluoride feeder would be re-located in the
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same room. The feeder equipment would be modified to provide for
feeding at two points in the treatment process.

The pumping equipment would be re-arranged in
the way indicated on the sketch. The two existing high lift pumps
and one new high lift pump with a capacity of 700 gpm will be installed
in the basement of the new addition as indicated on Figure IV. A new
backwash pump with a capacity of 1,700 gpm will be installed in the
same room. The existing backwash pump will then be utilized as a
low lift pump.

A new three phase power distribution centre will
be located in the pump room and a main control centre will be erected
in the present location of the fluoride feeder.

A new 10 inch supply line from the reservoir to the
treatment plant will be necessary and certain revisions to the waste
lines will be required.

In the second stage another high lift pump will be
required. The remaining two filters will be completed and the old
360 Imperial gallons per minute solids contact unit will be brought
into operation again.

Table No. 5 shows the estimated capital cost of
Stage I and Stage II of the propos ed water treatment plant expansion.
The estimated cost for Stage I amounts to $208,900., The cost for
Stage II amounts to $47,400. The cost estimates are based on 1961

prices and include engineering and contingencies.
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TABLE 5

ESTIMATED CAPITAL COSTS OF WATER TREATMENT PLANT EXPANSION

Item Stage I Stage II

1962 Construction 1971 Construction
Building, including
heating, ventilating, $ 100,200 $ -
plumbing
Equipment and pumps 74,400 33,600
Process piping 17,000 4,600
Outside piping 7,000 -
Electrical 10, 300 1,200

Repairs to dam, im-
provements to lake
outlet and channel - 8,000

Total Costs $ 208,900 $ 47,400
Capital Costs per year

based on 20 year loan
at 6% $ 18,200 $ 4,200

Table No. 6 compares the expected yearly operating
costs of the expanded water treatment plant with the actual 1960 operating
costs. In 1960 a total of 117 million gallons of water had been produced
at a total operating cost of $42,014 or a cost of $0.36 per 1,000 Imperial
gallons, The 1960 operating costs do not include an expenditure of
possibly up to $12,000 which has been spent since 1955 and which, when
capitalized over 10 years, would add roughly 2 cents to the price per

thousand gallons of water, increasing it from 36 to 38 cents per thousand
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TABLE 6

YEARLY OPERATING COST FOR EXPANDED WATER TREATMENT PLANT

Year 1960 1962-66 1967-71 1972-76 1976-81
Population 8,000 9,300 11,200 13,600 16,500
Consumption 117 mg 160mg 210mg 275mg 365mg
Plant maintenance $ 686 $ 1,200 $ 1,200 $ 1,500 $ 1,500
Maintenance of re-

servoir and channel - 1,000 1,200 1,500 1,500
Chemicals ($80/mg) 11,555 12,800 16,800 22,000 29,200
Power 5,500 7,500 9,500 12,000 16,000
Heat 631 1,000 1,000 1,000 1,000
Lights 494 800 800 800 800
Wages 15,795 10,400 10,400 10,400 10,400
Capital Costs - 18,200 18,200 22,400 22,400
Previous Debentures 7,353 7,353 7,353 7,353 -
Total Annual Costs $42,014 $60,253 $66,453 $78,953 $82,800
Cost per 1,000 I.G. 36¢ 37.7¢ 31.6¢ 29.0¢ 22.7¢

gallons. In the annual operating costs the amount for maintenance of
the channel, the lake outlet in the reservoir has been included. In
1960 the chemical cost amounted to roughly $99.00 per million gallons.
In our operating estimates we assumed that the chemical costs could
be reduced to about $80.00 per million gallons. A look at Table 6 in-
dicates that in the future years the chemical costs will be the biggest

annual expenditure and therefore a close examination of the treatment
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process and the application of chemicals seems well worthwhile. It
is believed that the chemical cost per million gallons of treated water
can be reduced out of the following reasons:

(a) Because of overloading of the solids contact unit in the
present plant a higher proportion of chemicals was required per
thousand gallons.

(b) Because of overloading of the filters a greater amount
of backwash water had to be wasted. Treated water is being used for
wash water and therefore the chemicals used for this treated water are

being wasted.

(c) At the present time a comparatively great variety of
chemicals have to be stocked in order to take care of emergency con-
ditions of the overloaded equipment. In future the number of chemicals
can be reduced and bulk purchases will decrease the cost further.

The labour cost includes two full time operators
including wages and 15 percent for social burden.

1t is interesting to note from Table No. 6 that the
capital costs are not the biggest item of expenditure and that their
importance in relation to the over-all cost decreases with increased
water production. It is also interesting to note that there is only a
very insignificant increase in cost per thousand Imperial gallons of
water after construction of the new water treatment plant and that
these costs will considerably decrease over the years,as the usage
of water increases. In our operating cost we included an estimated
amount for the annual maintenance of the reservoir and the channel.
In Stage II an amount of $8,000 has been included to provide for major

repairs to the dam and the lake outlet.
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SECTION III

WATER SUPPLY FROM THE WAPITI RIVER

Three possible methods of obtaining water from the Wapiti
River will be considered, each one of which will produce a different
quality of water, which could be a deciding factor in choosing which

method is best for the City (see Section ID).

Regardless of which method is used to obtain water from
the Wapiti River, a supply line will be required to transport the water
to the distribution system.

To determine the best size of line, calculations of yearly
costs were done for 6", 8", 1om, 12%, and 14" diameter pipe, for
expected 1971 and 1981 flows. These yearly costs included the capital
cost of the pipeline plus the power costs to overcome the friction losses -
in the line. A unit cost of 2.2 cents per KWH of electricity was assumed.
On this basis the 10 inch diameter line was found to be the least expensive
at 1971 flows, while the l12'inch diameter line was found least expensive
at 1981 flows. Since this transition occurs about 1976, it becomes apparent
that the 10 inch diameter pipe is least expensive over the twenty year
range 1961 to 1981.

A. Use of Shallow Wells in the River Valley

The use of shallow wells in the river gravels was first
brought to light as a possible water source after the Research Council
of Alberta obtained information from ground water investigations during
the summer of 1960. Their findings are presented in part in Appendix VII,
| It was recommended in the summary of the Council“s 1960

investigation that further pump tests of the alluvial terraces be undertaken
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to establish both quantity and quality of water available in the gravel
terraces, Subsequently, the City of Grande Prairie set up a well drilling
and testing program during the fall of 1961. The Research Council of
Alberta again took data and analysed it. Their recommendations and
some data tables are included in Appendix VI,
1. Quantity of Water Available

As mentioned in Appendix VI, the results of the well
pump tests conducted during the autumn of 1961 were not considered to
be conclusive. The large local drawdown which occurred around the well
limited the pumping rate to 70 gallons per minute. Mr. J.F. Jones of
the Research Council felt that this was caused by a binding of the gravel
immediately around the well screen.

Although no definite conclusion was formed from the
pump test results, Research Council personnelfeel that a properly
developed well in the gravel terrace would yield in excess of 170 gallons
per minute. For purposes of this report, individual well capacity has
been assumed at 170 gallons per minute., On this assumption, six wells
will be required to deliver the 1971 requirements, with four more being.
added to adequately serve the 1981 population.

2. Quality

As indicated by Appendix III the water obtained from
the wells during the pumping test was relatively high in hardness and
very high in iron content. The difference between the characteristics of
this water and those of other sources of supply is shown graphically
on Figure 2.

If this source of supply were used for a relatively long

period of time, say a year, there is a good possibility that both the iron
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because both the river water to the south and the spring water to the
north of this site are considerably lower in both iron and hardness
than the well water. In other words, it seems as if this gravel terrace
has become a store house, so to speak, for the iron and hardness. As
the vegetation on the terrace atilizes the water, much of the mineral
content is left behind and thus through the years this content has in-
creased. After a long period of pumping, therefore, this storage of
mineral content may Be reduced and the water quality could approach
that of the river, especially if the wells are placed relatively close to
the river bank.

For cost comparison purposes, it shall be assumed
that iron removal treatment is required. This removal would be
accomplished by filtration, possibly preceded by aeration. In this re-
gard, the relative merits of using either sand filters or diatomaceous
earth filters should be studied very closely, as there is quite a difference
in capital cost.

3. Alternative Locations of Iron Removal Facilities

The installation of iron removal facilities at four
different locations along the supply line route have been considered
herein and estimates of cost are presented for each alternative. The
final choice of location can be arrived at only by considering both the
yearly cost and the advantages involved.

(a) Facilities at the well site.

This alternative involves the construction and/or
supply of six wells with low lift turbine pumps, aerators and filters with
adequate housing, centrifugal booster pumps, and a supply line to the

distribution system. The initial design would be sized to deliver
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1, 000 gallons per minute which is equivalent to the expected maximum
daily 1971 flow being delivered in 21 hours. The filter building would
however, be of such a size to accommodate the extra filters and pumps .
to increase the flows to 1675 gallons per minute.

When flows in excess of 1,000 gallons per minute are re-
quired, the following additions would be made: four new wells with low
lift turbine pumps, added aerators and filters, added centrifugal
booster pumps, and a booster station at a predetermined point in the
supply line,

The estimated capital costs of this development shown in

Table 7 is based upon the premise that diatomaceous earth filters may

be used.

TABLE 7

ESTIMATED CAPITAL COSTS OF A WELL SUPPLY
WITH DIATOMITE FILTERS

Item 1971 flows 1981 flows
Wells & housings $18, 000 $13,500
Well pumps $17,000 $11,000
Well piping $11, 000 $ 4,500
Well electrical $12, 000 $ 4,500
Control system $ 4,500 --
Filter housing $ 6,800 --
Filter mech. & elect. $31,500 $15,800
Booster pumps & elect. $24, 300 $18,000
Supply line - '

33,000 ft. $266,000 --
Booster station $41,000
$391, 000 $108,300
Cost/yr @ 6% $ 34,000 9,400

loan for 20 years
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Yearly operating costs were calculated on the basis of five
year increments as shown in Table 8. Chemical costs were based on
using one pound of diatomaceous earth per 5,000 gallons of water at a
cost of $150. 00 per ton. Power costs were based on 65% efficiency of
the pumping units at a cost of 2.2¢ per kilowatt hour. Wages are based
on the employment of one full time man and one part time man for
operation and maintenance purposes.

TABLE 8

YEARLY OPERATING COSTS OF A WELL SUPPLY
WITH DIATOMITE FILTERS

1962 - 65 1967 - 71 1972 - 76 1977 - 81
Population 9300 11,200 13, 600 16,500 »
Consumption 160 mil.gal 210 mil, gal. 275 mil.gal. 365 mil.gal.
Pumping Head 800 feet. 875 feet 975 feet 1100 feet.
Maintenance &
Improvements $1,500 1,500 2,000 2,000
Chemicals 2,400 3,100 3,900 5, 100
Power 15,200 21,900 32,600 49,000
Heat & Light 800 800 1,500 1,500
Wages 6, 000 6, 500 8,000 8,000
Capital Costs 34,000 34,000 43,400 43,400
(from Table 4)
Existing capital 7,350 7,350 7,350 nil
costs
TOTAL $67, 250 75, 150 98, 750 109.000
Cost per $ 0.42 0.36 0.36 0.30
1000 gals.

With the iron removal equipment situated at the well site, the
construction of an all weather road to the site becomes an necessity since
it will probably be necessary to check the filter operation at least once
per day. However, even with just the wells at this site, a possible road

would be required for maintenance and periodic checking of the pumps.
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A beneficial effect of this alternative is that treated water is being
transported through the supply line, and thus water service is available
to consumers along the supply line route.

A second estimate of cost has been prepared (see Tables
5(a) and 6(a)), which shows the costs involved if aeration and sand
filters are found necessary, rather than diatomaceous earth filters.,
Before a final decision on the equipment is reached, it would be
advisable to rent a diatomaceous earth filter test unit, fo determine
its effectiveness under field conditions. This unit could probably be
obtained for less than $100.00 per month.

TABLE 7 (a)

ESTIMATED CAPITAL COSTS OF A WELL SUPPLY
WITH AERATION and SAND FILTERS

Item 1971 flows 1981 flows

Wells & housing $18,000 $13,500

Well pumps $17,000 $11,000

Well piping $11, 000 $ 4,500

Well electrical $12,000 $ 4,500

Control system $ 4,500

Filter housing $22,600 :

Filter mech. & elect. $71,000 $47, 500

Booster pumps & elect. $24,300 . $18, 000

Supply line $266,000

Booster. station L $41,000
$446,400 140, 000

Cost/yr @ 6% 38,900 12,200

loan for 20 yrs.
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TABLE 8 (a)

YEARLY OPERATING COSTS OF A WELL SUPPLY WITH
AERATION and SAND FPLTERS

1962 - 66 1967 - 71 1972 - 76 1977 - 81
Population 9,300 11,200 13, 600 16,500
Consumption 160 mil.gal. 210 mil.gal. 275 mil.gal. 365 mil.gal.
Pumping Head 800 feet 875 feet 975 feet 1100 feet
Maintenance &
Improvements $1,500 1,500 2,000 2,000
Chemicals 600 800 1,100 1,400
Power 15,200 21,900 32,600 49,000
Heat & Liight 900 900 1,600 1, 600
Wages 6,000 6, 500 8,000 8,000
Capital Costs 38,900 38,900 51,100 51,100
(from Table 4(a))
Existing capital 7,350 7,350 7,350 Nil
costs :
TOTAL 70, 450 77,850 103,750 113, 100
Cost/1000 0.43 0.37 0.38 0.31
gals.

.....

(b) Treatment Facilities Midway Between the Well
Site and the City.

This alternative has been considered in an attempt to
reduce the yearly cost during the second stage of development. To
accomplish this the filtration plant would be so placed along the supply
line that it could also be used to house the booster pumps required to
increase the supply to 1675 gallons per minute from the initial design
figure of 1,000 gallons per minute. Preliminary calculations indicate
that this desired location is at the large sand pit just south of the Bear

Creek crossing. (See Figure III)
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The main disadvantage to this setup is that during the
first period of water needs (1, 000 gallons per minute) the filters would
be operating under a relatively large pressure. This condition has. a
tendency to compact the diatomaceous earth on the filter elements, which
shortens filter runs and thus increases chemical costs, This could be
avoided by installing booster pumps at the filters initially so that the
pressures on the filter discharge would be negligible. This would of
course increase the first stage cost, and has not been considered.

Estimates of capital and operating costs for this
alternative are given below in Tables 9 and 10. Again it has been
assumed diatomaceous earth filters may be used.

TABLE 9

ESTIMATED CAPITAL COSTS OF WELL SUPPLY WITH
DIATOMITE FILTERS

Item 1971 flows 1981 flows

Wells & housings $18, 000 $13,500

Well pumps 44,000 29,500

Well piping 9,000 4,500

Well electrical 12,000 6,100

Control system 4,000

Filter housing 5, 600 o

Filter mech. & elect 35,500 16,000

Supply line 266,000

Booster station 36,000
394,100 105, 600

Cost/yr @ 6%
loan for 20 yrs 34,300 9,200
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TABLE 10

YEARLY OPERATING COSTS OF WELL SUPPLY WITH
DIATOMITE EJLTERS

1962-66 1967-71 1972-76 1977-81

Population 9, 300 11,200 13, 600 16,500
Consumption 160 mil.gal. 210 mil.gal. 275 mil.gal. 365 mil.gal.
Pumping Head 800 ft. 875 ft. 975 ft. = 1100 ft.
Maintenance & $1,200 1,200 2,000 2,000
Improvements
Chemicals 2,800 3, 600 3,900 5,100
Power 15,200 21,900 32,600 49,000
Heat & Light 800 800 1,200 1,200
Wages 6,000 6, 500 8,000 8,000
Capital Costs 34,300 34,300 43,500 43,500
(from Table 6)

Existing capital 7, 350 7,350 7,350 Nil
costs

TOTAL 67, 650 75, 650 98, 550 108, 800
Cost per 0.42 0.36 0.36 0.30

1000 gals.

(c) Treatment Facilities at the South Edge of the City

For this alternative high head turbine pumps at the
wells would be used to transport the water through the supply line and
filters directly into the distribution system. In this case the filters would
not be operating under an excessively high pressure because of the fact
they would be located so close to the distribution system. Also the close
proximity to the City would allow the iron removal process to be kept
under surveillance much more easily. A disadvantage to this site is that
no customers south of the filter site could be serviced from the supply
line, as the water would be unsuitable.

It is possible that problems could be encountered in

this method if the iron precipitates out of the water along the supply line
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route. However, it is expected that the high velocities in the supply line
will keep this possibility very remote.

4 Estimates of capital costs and operating costs are
given below in Tables 11 and 12. Again the estimates are based upon the

use of diatomaceous earth filters. The estimated additional costs in-

volved in using aeration and sand filters is as before.

TABLE 11

ESTIMATED CAPITAL COSTS OF WELL SUPPLY WITH
DIATOMITE FILTERS

Item 1971 flows 1981 flows

Wells & housings $18,000 $13,500

Well pumps 44,000 29,500

Well piping 9,000 4,500

Well electrical 12,000 6,100

Control system 4,000

Filter housing : 4,500

Filter mech. & elect. 34,500 16,000

Supply line 266,000

Booster station 41,000
392,000 110,600

Cost per year @ 6%
loan for 20 yrs. 34,000 9,600
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TABLE 12

YEARLY OPERATING COSTS OF WELL SUPPLY WITH
DIATOMITE FILTERS

1962-66 1967-71 1972-76 1977-81"

Population 9,300 11,200 13, 600 16,500
Consumption 160 mil.gal. 210 mil.gal. 275 mil.gal, 365 mil.gal.
Pumping head 800 ft. 875 ft. 975 ft. 1100 ft.
Maintenance & $1,500 1,500 3,000 3,000
Improvements
Chemicals 2,400 3,100 3,900 5,100
Power 15,200 21,900 34,000 51,000
Heat & Light 800 800. 1,500 1,500
Wages 6,000 6,500 8,000 8,000
Capital Costs 34,000 34,000 43,600 43,600
(from Table 8)

Existing capital 7,350 . .. 7,350 7,350 Nil

costs '

TOTAL 67,250 75, 150 101, 350 112,200
Cost per 0.42 0.36 0.37 0.31

1000 gal.

(d) Treatment Facilities at the Existing Plant:

To allow the establishment of iron removal facilities
within the existing plant building, it will be necessary to extend the supply
line directly to the plant without connection to the distribution system.
This alone adds some 9, 000 feet to the supply line length. For purposes
of cost comparisons, it was decided to assume that this added length of
line could be run directly along the creek bed from the south edge of
Town as shown on Figure III. Since this is the shortest route from the
wells to the existing plant, it becomes apparent that if this method of
conveying the water to the existing plant is not economical, no other
supply line route will be either, as longer lengths of line will be

involved.
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To facilitate the establishment of iron removal equip-
ment in the existing plant, it will be necessary for some rearrangement
to be done. This will of course drastically effect the availability of using
the existing plant for emergency standby purposes. With the iron removal
facilities in the locations mentioned in a, b, and c above, the existing
treatment plant could be maintained as an emergency source of water
supply in the event of a major failure along the supply line route.

Estimated capital costs and operating costs are given

below in Tables 13 and 14.

TABLE 13

ESTIMATED CAPITAL COSTS OF WELL SUPPLY WITH
DIATOMITE FILTERS

Item 1971 flows 1981 flows
Wells & housings $18, 000 $13,500
Well pumps 44,000 29,500
Well piping 9,000 4,500
Well electrical 12,000 6,100
Control system 4,000
Filter mech. & elect. 35,500 15,800
Booster pumps 10,200 6,800
Supply line 335,000
Booster station 34,000
467,700 110,200
Cost per year @ 6% 40,700 9,600

loan for 20 yrs
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TABLE 14

YEARLY OPERATING COSTS OF WELL SUPPLY WITH
DIATOMITE FILTERS

1962-66 1967-71 1972-76 1977-81
Population 9,300 11,200 13, 600 16,500
Consumption 160 mil.gal. 210 mil.gal. 275 mil.gal 365 mil.gal.
Pumping Head 800 ft. 875 ft. 975 ft. 1100 ft.
Maintenance & $ 1,200 1,200 2,000 2,000
Improvements
Chemicals 2,400 3,100 3,900 5,100
Power 15,200 21,900 32,600 49, 000
Heat & Light 800 800 1,200 1,200
Wages 6.000 6,500 8,000 8,000
Capital costs 40,700 40, 700 50,300 50, 300
(from Table 10)
Existing capital 7,350 7,350 7,350 Nil
costs
TOTAL 73, 650 81,550 105,350 115,600
Cost per 0.46 0.39 0.38 0.32

1000 gals.
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B. Use of Infiltration Galleries

Infiltration galleries can, in general, be defined as a
series of horizontal, perforated pipes radiatiné from a single
vertical collector well. The collector well is usually placed on
the shore of a body of water, with the perforated pipes running out
under the body of water. The water infiltrates through gravel to the
perforated pipe. which transport it to the collector well where a
pump is installed.

The results obtained from pump tests leave little
doubt that a sufficient supply of water can be obtained through an
infiltration gallery, but there is some doubt as to the quality of
water which would be obtained. It is therefore suggested that
further investigations be carried out, should the Wapiti River be
considered as a source of water.

These problems are discussed in detail under the
following two headings.

1. Quantity of flow

According to Appendix VI, a rough estimate of the
infiltration value of the gravel deposits on the north side of the
Wapiti River is 2,400 gallons per square foot per day. If an 8 inch
diameter pipe were layed in the gravel, every foot of the pipe would
be exposed to approximately two square feet of gravel. The number
of feet of pipe required to admit 1,000 gallons per minute would
therefore be about 360 feet. If 12 inch pipe were used, 200 feet
would be required for a flow of 1,000 gallons per minute. Because

of the total lack of water supply that would occur upon failure of an
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infiltration gallery, two galleries, each of 1,000 gallon per minute
capacity, have been considered for purposes of estimating costs.

Since the effectiveness of infiltration galleries in
this location is not definitely known, it is recommended that further
testing be undertaken before any large scale infiltration galleries
are installed. In this regard, Ranney Method Water Supplies Inc.
has been contacted and they have been asked to submit an estimate
of cost for testing and reporting on the feasibility of utilizing
infiltration galleries. Their initial comments will be sent as an
addendum to this report, when they are received.

2. Quality of Water

As shown in Appendices II and III and Figure 2,
there is a marked difference in quality of the river and well waters.
Just what would be obtained from infiltration galleries under the river
is hard to estimate. The worst possibility would be that water of the
‘same quality as that obtained in the wells would be obtained initially,
but with a gradual change towards the quality of the river water.
There is a slight chance, however, that the water quality obtained
after a certain period of time will be better than that of the river
water. This condition would occur if the natural river gravels acted
as a filter to remove the suspended iron content, and the colour and
turbidity present in the river water.

If the latter condition does prevail, there isa /

possibility that iron removal facilities will not be required. For
this reason, cost estimates have been prepared both with and without

iron removal facilities.
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3. Alternative Locations of Treatment Facilities

As in Sub-section A, the diatomaceous earth filters
for iron removal could be located at any one of four places, Howevwer,
since the previous tables show that the location of the filters, except
at the existing plant site, makes little difference to the yearly cost,
only one table of estimated costs is given below. The possibility of
locating the iron removal facilities at the existing treatment plant is

also not considered, as this cost was found to be considerably higher.

TABLE 15

ESTIMATED CAPITAL COSTS OF INFILTRATION GALLERIES
WITHOUT IRON REMOVAL

1971 flows 1981 flows

Galleries & housings $35, 000 $18,000
Pumps 36,000 18,000
Electrical 9, 600 3,400
Site piping 3,400 1,700
Control system 4,500
Supply line 266,000
Booster station 41,000

$354, 500 $82, 100
Cost/yr @ 6% 30, 800 7,100

loan for 20 yrs.
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TABLE 16

YEARLY OPERATING COSTS OF INFILTRATION GALLERIES
WITHOUT IRON REMOVAL.

1962-66 1967-71 1972-76 1977-81
Population 9,300 11,200 13, 600 16,500
Consumption 160 Mil.Gal. 210 Mil.gal. 275 Mil.gal. 365 Mil.gal.
Pumping head ' 800 ft. 875 ft. 975 ft. 1100 ft.
Maintenance 1,200 1,200 1,700 1,700
& Improvements :
Chemicals 600 800 1,100 1,400
Power 14,500 21,000 31,000 47,000
Heat & light 500 500 1,200 1,200
Wages 6,000 6,500 8,000 8,000
Capital costs 30, 800 30,800 37,900 37,900
(from Table 15)
Existing capital cost 7,350 7,350 7,350  Nil
TOTAL 60,950 68,150 88,250 97,200
Cost/1000 gals. 1 0.38 0.325 0.32 - 0.27

4, No Treatment Required

In the event that the iron content of the water could be
removed by natural filtration through the river gravels, the iron re-
moval facilities would not be required. The estimated costs for this

possibility are given below in Tables 17 and 18.
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TABLE 17

ESTIMATED CAPITAL COSTS OF INFILTRATION GALLERIES
WITH IRON REMOVAL

1971 flows 1981 flows
Galleries & housings $34, 000 $18,000
Pumps 11,000 5,700
Electrical 7,500 2,300
Site piping 4,500 1,700
Control system 4,500
Filter housing 6,800 :
Filter mech. & elect. 32,000 16,000
Booster pumps & elect. 24,000 18,000
Supply line 266,000
Booster station 41,000

390,300 102,700
Cost/yr. @ 6% 34,000 8,900
loan for 20 yrs.

TABLE 18

YEARLY OPERATING COSTS OF INFILTRATION GALLERIES
WITH IRON REMOVAL

1962-66 1967-71 1972-76 1977-81

Population 9, 300 11,200 13, 600 16,500
Consumption 160 mil. gal. 210 mil.gal. 275 mil.gal.365 mil. gal.
Pumping head 800 ft. 875 ft. 975 ft. 1100 ft.
Maintenance &

Improvements $ 1,500 1,500 2,000 2,000
Chemicals 2,400 3,100 3,900 5,100
Power 15,200 21,900 32,600 49,000
Heat & Light 800 800 1,500 1,500
Wages 6,000 6,500 8,000 8,000
Capital Costs 34,000 34,000 38,700 38,700

(from Table 17)

Fxisting capital 7,350 7,350 7,350 Nil

cost

TOTAL 67,250 75,150 98,050 108,500
Cost/1000 gal. 0.42 0.36 0.36 0.3Q
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C. Use of a River Intake

If water is taken directly out of the river by means of an
intake, complete treatment of the water will be required to remove
the turbidity and color. The most economical method of doing this
would be to transport the raw water directly to the existing treatment
plant, rather than build a new plant somewhere along the supply line
route,

Since a properly designed river intake is very expensive
itself and also since the extra 9,000 feet of supply line would be re-
quired to get the water from the south edge of Town to the plant, as
well as increasing the capacity of the plant, it is apparent that this
would be a more costly method of obtaining an increased water supply.

This alternative will therefore not be considered further.
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SECTION IV

CONCLUSIONS AND R ECOMMENDA TIONS

A, Cost Summary

A summary table of expected yearly costs is given

below for the five main alternatives considered in detail.
capital and operating costs, as well as the estimated unit costs of

water are shown for each five year period from 1961 to 1981.

Annual

The

annual capital costs are based on twenty year debentures at six per

cent interest.

The unit costs of water represent the expected cost

of the water delivered to the distribution system at system pressure.

For comparison purposes, the 1960 costs of water arealso presented.

COST COMPARISON TABLE

Alternative

Expansion of
Existing
Facilities

’

Wells at the
river with
diatomite
filters for
iron removal

]

Wells at the
river with
aeration and
sandfilters
for iron re-
moval

Item 1960 1962-66 1967-71
Cap.Cost/yr. $ 7,350 $25,550% $25,550%
Op. Cost/yr. 34,660 34,700 40,900
Total 42,010 60,250 66,450
Cost/1000 gal. $ 0.36 $0.375 $0.315
Cap. Cost/yr. $41,350% $41,350%
Op. Cost/yr. 25,900 33,800
Total 67,250 75,150
Cost/1000 gal. $ 0.42 $ 0.36
Cap. Cost/yr. $46,250% $46,250%
Op. Cost/yr. 24,200 31,600
Total 70,450 77,850
Cost/1000 gal. $ 0.43 $ 0.37

1972-76

$29,750%*
49,200
78,950
$ 0.29

$50, 750%
48,000
98,750

$ 0.36

$58,450%
45, 300
103,750

$ 0.38

1977-81

$22,400
60,400
82,800

$0.225

$43,400

65,600
109,000
$ 0.30

$51, 100

62,000
113, 100
$ 0.31



Alternative

Infiltration
galleries with
no iron re-
moval

Infiltration
galleries with
diatomite
filters for
iron removal

each possible site of the iron removal facilities, as it was found that

very nearly the same yearly costs was involved in each case. The
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COST COMPARISON TABLE - Cont'd.

Item 1960 1962-66
Cap.Cost/yr $38, 150%*
Op.Cost/yr. 22,800
Total 60, 950
Cost/1000 gal. 0.38
Cap.Cost/yr 41,350%
Op.Cost/yr 25,900
Total 67, 250
Cost/1000 gal. 0.42

1967-71

$38, 150%
30,000
68, 150

0.325

41, 350%
33,800
75, 150
0.36

1972-76

$42,250%
43,000
88,250
0.32

46,050%

52,200

98,250
0.36

1977-81

$37,900

59, 300

97,200
0.27

38,700

69, 800

108,500
0.30

* $7,350 of existing capital costs per year included in these items.

The above table does not include cost figures for

choice of location is therefore one of convenience. Iron removal

facilities at the existing treatment plant are also not included, as the

added cost of this site use gave no extra advantages in return.

Figures shown in the table indicate that during the

first five-year period, an increase of seven cents per thousand gallons

above present cost of water could be expected, if the most expensive

alternative was constructed. If this increase was passed on to the

consumers, it would cost a residential customer, who uses 3,000

gallons per month, an extra 21 cents per month.

It therefore becomes apparent that because of the

relatively small variations intotal yearly costs between the alternatives,

the selection of the best method of water supply becomes just'as much

dependent upon other benefits derived, as upon economics.
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After consideration of the various alternatives, it
has been concluded that the City of Grande Prairie should accept the
use of infiltration galleries at the Wapiti River as a tentative answer
to the water supply needs of the City, for the following reasons:

1. When calculating the power costs for the long supply
line alternatives, a unit cost of 2.2 cents per KWH was
assumed, after preliminary talks with Canadian Utilities
Ltd. This leads to annual power costs of from $15,000

in the period 1962-1966, to $49,000 in the period 1977~
1981. If this rate could be reduced to say 1.5 cents per
KWH, which we feel is quite possible; the yearly power
costs would be reduced 30 percent, thus bringing the total
yearly costs utilizing infiltration galleries without iron
removal to a lower figure than the alternative of in-
creasing the existing treatment plant.

2. Even if it is found that iron removal is required for

the water obtained from the galleries, the cost per thousand
gallons would only be 2 to 3 cents higher than that involved
in expanding the existing plant, provided the power rate
reduction can be obtained. It is felt that the added security
of having the existing treatment plant left as an emergency
source of supply is worth the slight additional cost. This
stand-by source could prove very valuable if a sudden in-
crease in growth and water consumption in Grande Prairie
occurred, as it could postpone another major capital expen-

diture for a period of up to five or six years.
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3. When looking further into the future than the expected
1981 flows, it can be seen that the existing treatment plant,
if expanded now, would have to be expanded again when this
consumption is reached. The supply from the Wapiti River,
could however, be supplemented by the existing plant, as
mentioned previously, or more water could be obtained
through the proposed 10 inch diameter supply line by adding
another booster station. This latter method would be par-

ticularly attractive if the power rates decreased.

4, Although water quality might rule out the use of shallow
wells in the gravel terraces, because of the high hardness
content which would not be filtered out.by the iron removal
equipment, the infiltration galleries can be expected to give
water of about the same hardness as the river. This water
which has an average (by weight) hardness of 160 parts per
million, compares quite favorably with the present treated
water of about 125 parts per million hardness.
5. The use of water from the Wapiti River woulci provide an
alternate water resource, and establish the right of the City
of Grande Prairie to use this source.
Because of the points which still require some clari-
fication, as indicated above, it is recommended that the following
immediate course of action be taken by the City.

1. That negotiations be started with the power company,
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Canadian Utilities Ltd., to determine how low a power
rate can be obtained for this particular project.
2. That possible methods of obtaining water from the
Wapiti River by induced infiltration be explored. These
might include the Ranney Method, which is essentially a
patented infiltration gallery, or a perforated intake pipe

installed a few feet below the river bed.
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PRELIMINARY REPORT ON SURFACE WATER RESOURCES
OF

CITY OF GRANDE PRAIRIE

STAGE 1

COMPILATION AND ANALYSIS OF BASIC DATA



STANLEY, GRIMBLE., ROBLIN LTD.
CONSULTING ENGINEERS

MUNICIPAL - STRUCTURAL - INDUSTRIAL

EDMONTON - CALGARY - SASKATOON - PENTICTON - VANCOUVER

D. R. STANLEY
B.8c., 8.M., 8.D,, P.ENG.

L. G. GRIMBLE
B.8c., M.8c., P.ENG. 8908 - 99 STREET

H. L. ROBLIN EDMONTON, ALBERTA

B.A.Sc., P.ENG.
TELEPHONE GENEVA 9-3907

November 18, 1957

LETTER OF TRANSMITTAL

Mayor and Council,
City of Grande Prairie,
Grande Prairie, Alberta.

Re: Water Resources - City of Grande Prairie

Dear Sirs:

As authorized by the City Engineer in his letter of March 16,
1957, we have undertaken a study of the water resources for the City of
Grande Prairie.

The report contained herein is Phase 1 of the study, and
includes the compilation and analyses of available hydrometric data and
a list of additional information which is required in order to complete the

study.

A very cursory field survey was carried out by our Mr.
John A. Kerr, who also compiled all the available data and made the
analyses. '

As instructed by the Town Manager, Mr. John V, Meyer, in
a letter of November 14, we are submitting the Stage 1 of the report, and
will await further instructions before proceeding to complete the study.

Respectfully submitted,

. STANLEY, GRIMBLE, ROBLIN LTD.

D, R. Stanley, P. Eng.
DRS/zp
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(i)

SYNOPSIS

In a letter dated March 16, 1957, the Town {now City) of
Grande Prairie asked the firm of Stanley, Grimble, Roblin Limited,
Consulting Engineers, to commence a study of surface water resources
of the area around Grande Prairie for their own purpose, a5 well as
a guide to industries which may wish to locate there in the future.

This report contains phase oné of the study which is the

compilation and analysis of basic data, the formation of tentative

hypotheses, and the listing of information to be gathered in the field.

Phase two will be concerned with the gathering and analysis
of field information, the testing and revision of the hypotheses of stage
one, the formation of new hypotheses, and the laying out of construc-
tion schemes.

Only meagre hydrometric data is avilable. This data is
given in Appendix 1. Because of this fact, meteorological data was used
to calculate evaporation and as a basis for a statistical analysis of
precipitation, evaporation, and evaporation minus precipitation. The
results of this statistical analysis are presented in this report. Table
11 and Figure 10 summarize the calculations for the dryest year in
twenty, presenting the net runoff as a function of K, the ratio of annual
runoff from the land area to the annual precipitation on the land area.
The value of K will be estimated by statistically analyzing its value for
adjacent, similar drainage areas and from values given in technical

literature. This will be done at a later date.



I. GENERAL DESCRIPTION

Location and general plans of the area are shown on
Figures 1 and 2.

The following information was obtained from the economic
survey of the Town of Grande Prairie prepared by the Department of
Fconomic Affairs, Industrial Development Board, Government of the

Province of Alberta in 1949,

Location

Section 23-71-6-Wé, in Census Division No. 16. This
location is 247 miles northwest of Edmonton; 370 miles on Highway

No. 2 (and connections); 407 miles on the Northern Alberta Railway.

Altitude
2,193 at the airport.
Temperature
Mean annual temperature - 35. 93°F,
Highest monthly mean (July) - 60. 07°F.
Lowest monthly mean (January) - 9.40°F.
Average frost free days per year - 119 days
These data for period 1916 - 1947, inclusive,
Rainfall

Mean annual rainfall - 10.46 inches
Mean annual snow fall - 69. 14 inches

Total average
precipitation - 17.36 inches
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Geology

The bedrock underlying the glacial drift at Grande Prairie
is of the Fdmonton formation which is Upper Cretaceous in age. This
horizon is a series of sandy shales and loose to well-consolidated

sandstone. Coal is mined from this horizon in many areas.

Soil

Profile: - The soils vary from about 12 inches of black
surface to those that have a strongly leached light color (grey) prac-
tically to the surface. The black soils, often of a silty nature, are
usually found in the valleys and part way up the slopes. The grey
soils are found at higher elevation.

Typical of this district are large areas of soil with a loose
surface layer overlying an impervious sub-surface. A light grey layer
usually divides these two layers. This soil is quite vulnerable to
wind and water erosion.

Lime is found at depths of from 30 to 40 inches.

Fertility:- Extensive tests are being carried out by the
Dominion Experimental Station at Beaverlodge. As yet not definite
analysis has been concluded. The area has produced consistent yields
of good quality cereals. In this respect the low evaporation rate
has aided considerably.

Vegetation:- The area varies from “"parkland" country to
quite heavily wooded areas. The tree growth is generally denser with
more evergreens than in black zones.

Land Use:- Good yields of wheat have been obtained on the
black and dark colored soils. Mixed farmi.ng on the grey soils is the

general practice with a system including legumes and fertilizer



giving the best results., With adequate rotations, coarse grains give

good results. This district is noted for championship crops.

History
The Christmas dinner of 1907 was attended by the eleven

white residents of the district.

With the promise of rail connections, a rush of immigration
began in 1910 - 1911.

Grande Prairie was incorporated as a village April 30, 1914,
and with the arrival of the Fdmonton, Dunvegan and British Columbia
Railroad in 1916, rapidly progressed to incorporation as a town March

27, 1919, (Grande Prairie became a city in 1957).

Water

Water is obtained from a 210 million gallon reservoir on
Bear Creek 1/4 miles N, W, of the town. The water is delivered to sedi-
mentation basins and filters, then pumped to an elevated storage tank
that connects with the distribution system.

Formerly five wells were used for the water supply. Two of
these have been retained for emergency purposes and fill a concrete
reservoir from which water can be pumped into the distribution system.

The total sedimentation basin capacity is 40,000 gallons.
The clear water basin capacity is 2,200 gallons. Concrete construction
is used throughout.

Delivery from the sedimentation basins to the filters is
performed by two centrifugal pumps, one rated 54 g.p.m.; the other rated

at 112 g.p. m. Both pumps are driven by electric motors. Delivery to



the distribution system and elevated tank is performed by two centri-
fugal pumps, one rated at 108 g. p. mi;the other rated at 54 g.p.m.
Both pumps are driven by electric motors.

The concrete reservoir has a capacity of 100, 000 gallons
which is constantly maintained for fire purposes.

An additional pumping station has been installed containing
two centrifugal pumps, each rated at 250 g.p. m. against a head of 132
feet, The pumps are driven by electric motors. The elevated tank has
a capacity of 60,000 gallons.

Reserve Well No. 2 is 402 feet deep and has a yield of
17,280 gallons per day. It is operated by an electrically driven pump
with a 12 g.p.m. capacity.

).

21, 600 gallons per day. It is operated by an electrically driven pump

Reserve Well No. 4 is 187 feet deep and has a yield of

with a 24 g.p.m. capacity.

The present consumption is 55, 000 g.p.d. The domestic rate
is $0.10 per 100 gallons. There are 139 domestic service connections,
61 commercial, 5 industrial, 10 institutional, and 24 hydrants.

A water analysis report in 1949 showed 182 p.p.m. total
solids, 60 p.p.m. ignition loss, 90 p.p.m. hardness, 50 p.p.m. sulphates,
3 p.p.m. chlorides, and 60 p.p.m. alkalinity. The nature of the alkalinity

is carbonate of lime and magnesia. There is a trace of iron.

Industry

There are choice industrial sites with adjacent trackage and
highway facilities.

Grande Prairie can provide opportunity and good living con-

ditions for any industry that can use the district resources or provide



service for the trading area.

The trading area is bounded on the north by the Peace River,
on the south by the end of settlement, about township 68, on the west
by Hythe, and on the east by Sturgeon Lake. The trading area population

is 17,432, according to the 1946 census.

Population

1907 - 11 white people

1946 census - 2,267 (17,432 in trading area)

1949 estimate - 3, 600

(Figure 11 shows past and predicted population and water

consumption figures)
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II. STATISTICAL ANALYSIS OF METEOROLOGICAL DATA

Basic Climatological Data is given in Tables 1 to 4, inclusive

Table 5 shows the calculation of monthly evaporation for a
period of thirteen years. The method of calculation used was that
proposed in "Evaporation from Lakes and Reservoirs on the Canadian
Prairies', Prairie Provinces Water Board, 1952, Evaporation is a func-
tion of vapor pressures (which are functions of temperature), wind
velocity, and elevation. The Meyer formula which is used to obtain the
evaporation quantitatively is:

E = C(Vy - Va) (1£0.1W) (1 # 0.00001A)
where

E - Total monthly evaporation in inches of depth

V., =. Saturated vapor pressure in inches of mercury

w
(obtained from tables as a function of temperature)

V, - Actual vapor pressu.re at 25-foot height in inches of
mercury (Saturated vapor pressure multiplied by relative humi.dity)

W - Mean monthly wind velocity at 25-foot height in miles
per hour

A - Elevation in feet

The elevation of Bear Lake, 2, 177, was used in the calcula-
tions, as it is the central and most important body of water. For other
elevations, the evaporation would be multiplied by the ratio of
elevation corrections. The variations of this ratio from 1.0 would be
negligible for the area under consideration.

The results of the calculation are summarized in Table 6.

Annual evaporation, precipitation, and evaporation minus



precipitation figures for the thirteen years of record were then plotted
as frequency curves from Table 7 to obtain the annual precipitation
and the annual evaporation minus precipitation during the dryest year
in twenty. Figures 3 to 9, inclusive are directly or indirectly related
to the above calculations. These figures were used to calculate the net
annual runnoff for various ratios of annual runoff from land area to
annual precipitation on land area, as shown in Tables 8 to 11,
inclusive. The results of the latter calculation are shown in Table 11

and on Figure 10.
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APPENDIX 1

HYDROMETRIC DATA

Bear River at Grande Prairie

The only discharge measurement published for public use
was that made on May 9, 1917, at the town of Grande Prairie (N, W, 23-71-
6-6). The width was 46.0 feet, the cross-sectional area 1,350 square
feet, the mean velocity 0.76 feet per second, and discharge 102.0 cubic

feet per second.

Wapiti River Near Grande Prairie

The only discharge measurements published for public use
were several made in 1917 and 1918, 14 miles southeast of Grande Prairie.
Stage records were kept from December 24, 1917, to March 31, 1918. The
gauge zero was 88.00.

At the point where the discharge was measured, the banks were
high, rocky and wooded, not liable to overflows, while the bed was sandy
with small gravel, liable to shift, with two channels in early winter and
one early in summer.

The maximum discharge and stage occurred on January 6, 1918,
and were 1,375 cubic feet per second and 7.80 feet (elevation 95.80)
respectively., Also note stage of 6.92 feet (elevation 94.92).

The minimum discharge and stage occurred on March 17, 1918,
and were 261 cubic feet per second and 7.13 (elevation 95.13), resp'ectively.

Discharge measurements were made from the ice with a current-
meter. The stage-discharge relation was affected by ice conditions during

winter months.



The following tables give further data:

a - Ice Conditions

~ Date Discharge Runoff
Total in
Max. Min. Mean Acre-Feet
Dec. 24-31, 1917 916 765 834 132
Jan., 1918 1,375 481 728 44,763
Feb., 1918 499 598 453 25,158
Mar., 1918 405 261 321 19,738
89,791
Cross
Sectional Mean Gauge Water
Date Width Area Velocity Rdg. Elevation Discharge
Dec 14/17 214 534 1.72 7.05 95.05 916,
Feb. 9/18 209 264 1.79 6.92 94.92 473,
Mar. 18/18 208 227 1.17 95.16 266,




TABLES



TABLE 1

BASIC CLIMATOLOGICAL DATA

OBTAINED FROM METEOROLOGICAL DIVISION OF DEPARTMENT OF
TRANSPORT




1945 - DRYEST YEAR IN TWENTY

Mean Mean Mean Total Saturated

Monthly Monthly Monthly Monthly Vapor

Temp. Relative Wind Precipita- Pressure

Humidity Velocity tion

Deg. F. % M.P.H, Inches Inches Hg.
Jan. 9.6 86.2 6.9 2.60 0.06954
Feb. 2.1 81.8 9.9 0.81 0.04938
March  25.4 '75.8 9.8 0.35 0.13762
April 31.4 68.8 9.2 0.58 0.17605
May 50.0 52.5 9.6 1.67 0.36240
June 56.1 62.2 11.7 2,02 0.45340
July 61.4 56.8 11.0 0. 68 0.54818
Aug. 62.0 54.5 9.2 0.39 0.55994
Sept. 49.1 70.0 11,2 1.12 0.35044
Oct. 40.1 73.2 12,2 1.04 0.24864
Nov. 6.2 94.5 6.4 1.23 0.05964
Dec. 5.3 96.5 4,6 0.76 0.05724
TOTAL 10.91

AVERAGE



TABLE 2

BASIC CLIMATOLOGICAL DATA FOR GRANDE PRAIRIE

OBTAINED FROM CLIMATOLOGICAL ATLAS OF NATIONAL RESEARCH COUNCIL

Temperature
Mean January Daily Temperature { 4°F
Mean January Daily Minimum Temperature - 10°F
Mean January Daily Maximum Temperature { 13°F
Mean April Daily Temperature 360F
Mean July Daily Temperature 60°F
Mean July Daily Minimum Temperature 45°F
Mean July Daily Maximum Temperature 75°F
Mean October Daily Temperature 37°F
Mean Annual Temperature 36° F
Mean Annual Minimum Temperature - 389F
Mean Annual Maximum Temperature 87°F
Extreme Lowest Recorded Temperature - 1921 - 50 - 602 to

-70°F

Extreme Highest Recorded Temperature - 1921 - 50 100°F
Winter Design Temperature (1%) - 43°F
Winter Design Temperature (21/2%) - 37°F
Winter Design Temperature (5%) - 31°F
Winter Design Temperature (10%) - 243F
Summer Design Temperature {1%) 83 F
Summer Design Temperature (2 1/2%) 81°F
Summer Design Temperature (5%) 77°F
Summer Design Temperature (10%) 73°F
Mean Annual Total Degree-Days (65°F Base) 11,000

Humidity
Mean January Vapor Pressure 0.050"
Mean April Vapor Pressure 0.160"
Mean July Vapor Pressure 0.350"
Mean October Vapor Pressure 0.180"

Wind
Computed Maximum Gust Speed 90 MPH
Computed January Maximum Gust Speed 90 MPH
Computed April Maximum Gust Speed 73 MPH
Computed July Maximum Gust Speed 71 MPH
Computed October Maximum Gust Speed 82 MPH
Mean Winter Season Wind Speed 10 MPH
Mean Spring Season Wind Speed 10 MPH
Mean Summer Season Wind Speed 10 MPH
Mean Autumn Season Wind Speed 10 MPH

Direction Frequencies of Annual Winds - Greatest Percentage from West
Direction Frequencies of Winter Winds - Greatest Percentage from West,
Northwest

Direction Frequencies of Summer Winds - Greatest Percentage from West



Table 2 {continued)

Snow

Maximum Recorded Depth of Snow on the Ground (1941-50)
Computed Maximum Snow Load (horizontal surface)

Mean Annual Snowfall

Mean October Snowfall

Mean November Snowfall

Mean December Snowfall

Mean January Snowfall

Mean Febraury Snowfall

Mean March Snowfall

Mean April Snowfall

Mean Annual Number of Days with Measurable Snowfall

Precipitation

Mean Annual Total Precipitation

Mean Annual Rainfall

Mean Winter Season Rainfall

Mean Spring Season Rainfall

Mean Summer Season Rainfall

Mean Autumn Season Rainfall

Mean Number of January Days with Total Precipitation
of 0.1'" or More

Mean Number of April Days with Total Precipitation
of 0.1" or More

Mean Number of July Days with Total Precipitation
of 0.1" or More

Mean Number of October Days with Total Precipitation
of 0.1'" or More

Maximum Precipitation in 24 Hours - 1921 - 50

Fifteen-Minute Rainfall to be Expected once in 10 Years

Sunshine and Insolation

Mean Annual Total Hours of Bright Sunshine
Mean January Total Hours of Bright Sunshine
Mean February Hours of Bright Sunshine

Mean March Total Hours of Bright Sunshine
Mean April Total Hours of Bright Sunshine
Mean May Total Hours of Bright Sunshine

Mean June Total Hours of Bright Sunshine
Mean July Total Hours of Bright Sunshine
Mean August Total Hours of Bright Sunshine
Mean September Total Hours of Bright Sunshine
Mean October Total Hours of Bright Sunshine
Mean November Total Hours of Bright Sunshine
Mean December Total Hours of Bright Sunshine

3gn
39 lbs. per
sq. ft.
65"
5"
10"
12-1/2n
12-1/2"
10”
10"
5"
50

17n

Lo"

none
2n
6"
21

X

2,000

100
150
200
250
250
280
260
175
130

70

60

2,000
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TABLE 5

CALCULATION OF EVAPORATION

The Meyer Formula was used in the following calculations. It is
E=C (Vg - Va) (1 #0.1 W) (1 #£0.0001 A)

where
E - total monthly evaporation in inches of depth

Vw = saturated vapor pressure in inches of mercury
Va = actual vapor pressure at 25' height in inches of mercury
W = wind velocity at 25' height in miles per hour

A = elevation in feet.

NOTE: (1 £ 0.00001 A) for A = 2177 is 1.022. For other elevations

multiply evaporation figure by the ratio of elevation corrections.



Table 5 (continued)

C VwR Va at 25! Vw-Va. at 25! N oat 25! A E

1945 Coef. Inches Hg. Inches Hg. Inches Hg. m. p.h. Feet Inches

Jan. 11.3 0.0600 0.0566 0.0129 5.1 2177 0.23
Feb. 11.3 0.0404 0.0381 0.0113 6.7 2177 0.22
Mar. 11.3 0.104 0.0981 0.0399 6.6 2177  0.77
April 11.3 0.121 0.114 0.062 6.4 2177 1.18
May 11.3 0.190 0.179 0.183 6.5 2177 3.50
June 11.3 0.282 0.266 0.187 8.0 2177  3.90
July 11,3 0.312 0.294 0.254 7.4 2177  5.13
Aug. 17,3 0.305 0.288 0.272 6.4 2177 5.18
Sept. 11.3 0.246 0.232 0.118 7.6 2177 2.42
Oct. 11.3 0.183 0.173 0.076 ' 8.4 2177  1.62
Nov. 11.3 0.0563 0.0531 0.0065 4.8 2177 0.11
Dec. 11.3 0.0552 0.0521 0.0051 3.9 2177 0.08
Annual 24, 34
Average

April - October Mean V.P., = 0.234

Vapor Pressure Correction = 0.943



TABLE 6.

ANNUAL EVAPORATION, PRECIPITATION AND EVAPORATION MINUS PRECIPITATIC
IN CHRONOLOGICAL ORDER - 1943 to 1953 INCLUSIVE AND 1955 - 1956

Year Annual Annual Annual Evaporation

Evaporation Precipitation minus Precipitation
Inches Inches Inches
1943 22.50 14.16 8.34
1944 24 .57 17.61 6.96
1945 24.34 10.91 13.43
1946 22.59 11.98 10.61
1947 20.61 19.03 1.58
1948 18.76 22.29 minus 3.53
1949 20.82 15.63 5.19
1950 19.11 16.51 2.60
1951 16.68 18.98 minus 2.30
1952 19.36 15.50 3.80
1953 17.79 18.94 minus 1.15
1955 21.97 18.34 3.63
1956 22.99 17.65 5.34
TOTAL 272.09 217.53 54 .50

AVERAGE 21,00 16.73 4.20



TABLE 8

DRAINAGE AREAS, LAND AREAS, AND WATER AREAS:

Description Land Water Total

of Drainage Area - Area Drainage

Area: Area
Acres: Acres: Acres:

LaGlace Lake

Above Outlet 99,400 3,000 102,400
Bear Lake
Above Outlet 274,400 13,000 287,400

Grande Prairie

Creek: Above 71,000 700 71,700
Junction with

Bear River




TABLE 9

RUNOFF FROM LAND AREAS DURING DRYEST YEAR IN 20 FOR VARIOUS VALUES
OF K, RATIO OF ANNUAL RUNOFF FROM LAND AREA TO ANNUA L. PRECIPITATIO!
ON LAND AREA: .

K 1:20 Annual La Glace Lake Bear Lake Grande Prairie
Precipitation Above Outlet Above Outlet CK above
(Dryest Year Junction with
in 20) Bear River
Land Run- Land Run- Land Run-
Area Off Area Off Area Off
RATIO INCHES Acres Acre- Acres Acre- Acres Acre-
Feet Feet Feet
0.1 11.0 99,400 9,100 274,400 25,100 71,000 6,500
0.2 n " 18,200 n 50,200 n 13,000
0.3 n n 27,300 " 75,300 " 19, 500
0.4 n " 36,400 " 100,400 n 26,000
0.5 n n 45,000 n 126,000 " 32,500
0.6 1" " 54,600 " 150,600 " 39,000
0.7 " n 63,700 n 175,100 n 45,500
0.8 " n 72,800 n 200,800 n 52,000
0.9 n n 81,900 " 225,900 " 58, 500

1.0 " " 91,000 " 251,000 " 65,000



TABLE 10

EVAPORATION MINUS PRECIPITATION FROM WATER AREAS DURING DRYEST
YEAR IN 20:

Description of Water Area 1:20 Evaporation Minus Precipitation
Drainage Area (Dryest Year in 20)
Acres Inches Acre-Feet

La Glace Lake

Above Outlet 3,000 17.0 4,200
Bear Lake .

Above Outlet 13,000 17.0 18,400
Grande Prairie 700 17.0 1,000

Creek Above
Junction with
Bear River




TABLE 11

NG DRYEST YEAR IN 20 FOR

NET RUNOFF FROM DRAINAGE AREAS FURI
VARIOUS VALUES OF K, RATIO OF ANNUAL RUNOFF FROM LAND AREA TO

ANNUAL PRECIPITATIO

N ON LAND AREA,

K La Glace Lake Bear Lake Grande Prairie
Above Outlet Above Outlet Creek Above
Junction with
Bear River
Runoff Evap. Net Runoff Evap.Net Runoff Evap. Net
From Minus Runoff From Minus Run- From Minus Run-
Land - Prec. From Land off Prec. Land Prec. off
Area Water Area Area From Area From
Water Area Water
Area
Acre- Acre Acre Acre Acre Acre Acre Acre Acre
Feet Feet Feet Feet Feet Feet Feet Feet Feet
0 0 4,200-4,200 0 18,400-18,400 0 1,000 -1000
o1 9,100 " 4,900 25,100 " 6,700 6500 " 5,500
0.2 18,200 n 14,000 50, 200 " 31,800 13000 " 12,000
0.3 27,300 " 23,100 75, 300 " 56,900 19500 i 18,500
0.4 36,400 " 32,200 100, 400 " 82,000 26000 " 25,000
0.5 45,500 " 41,300 126,000 v 107,000 32500 " 31,500
0.6 54,600 v 50,400 150, 600 n 132,200 39000 " 38,000
0.7 63,700 1 59,500 175, 100 n 156,700 45500 1 44,500
0.8 72,800 "o 47,600 200,800 n 182,400 52000 " 51,000
0.9 81,900 no 77,700 225,400 n 207,500 58500 " 57,500
1.0 91,000 "t 86,800 251, 000 n 232,600 65000 1" 64,000
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APPENDIX II

TABLE OF WAPITI RIVER WATER

ANALYSIS REPORTS



Date

Total Solids
Ignition Losses
Hardness
Sulphates
Chlorides
Alkalinity
Nitrites
Nitrates

Iron

Fluorine

TABL
FROM WAPI

E OF WATER ANALYSIS RESULTS
T1 RIVER SAMPLES

Jan./59

204
80
195
18
nil
165
Traces

Traces

0.2

Feb./59

204
80

185

Mar./59

204

82

210

17

nil

165
Traces
Traces

nil

Mar./59.

238
54
130
67
nil
115
Traces
Traces

0.2

-

Apr./59

162

34

85

38

nil

95
0.5
Traces

0.7



Date

Total Solids
Ignition Losses
Hardness
Sulphates
Chlorides
Alkalinity
Nitrites
Nitrates

Iron

Fluorine

TABLE OF WATER ANALYSIS RESULTS
FROM WAPITI RIVER SAMPLES

Dec./59

133
15

122

0.3

0.5

Jan./60

164

20

150

Feb./60

248
108
200
16
nil
180
nil
nil

0.6

Mar./60

304
110
160
59
nil
160
nil

nil

Sept./60

346
124
230
32
3
260
nil
nil

1.2

Oct./61

160
48
125

27

110
nil
nil

nil



APPENDIX 1

TABLE OF WELL WATER ANALYSIS REPORTS



Date

Total Solids
Ignition Losses
Hardness
Sulphates
Chlorides
Alkalinity
Nitrites
Nitrates

Iron

Fluorine

TABLE OF WATER ANALYSIS RESULTS

FROM WELL SITE SAMPLES

Oct./61

386
118
3056
20
2
360
nil
nil

5/

Oct./61

402
46
275

71

345
Trace

Trace

54

Oct. /61

454
54
305
86

375
nil
nil

34

Oct./61

432
150
295
17
1
375
nil
nil

54



APPENDIX IV

TABLE OF RESERVOIR WATER

ANALYSIS REPORTS



Date

Total Solids
Ignition Losses
Hardness
Sulphates
Chlorides
Alkalinity
Nitrites
Nitrates

Iron

Fluorine

TABLE OF WAT
FROM RESERVOIR

ER ANALYSIS RESULTS

SAMPLES

Mar./59

286

108

135

22

13

175
Traces

Traces

0.8

Apr./59

172
52
45
45

nil

60

Traces

1.4

1.2

Dec./59

99
30

101

Feb./60

258
82

120

Jan./60

101

30

106

Mar./60

310
86
160
64
nil
180
Trace
0.6

2.0



APPENDIX V

TREATED WATER ANALYSIS REPORT



TABLE OF WATER ANALYSIS RESULTS
FROM TREATED WATER SAMPLES

Date October, 1959

Total Solids -
Ignition Losses =
Hardness 128
Sulphates -
Chlorides -
Alkalinity 106
Nitrites @
Nitrates -
Iron -

Fluorine =



APPENDIX VI
EXCERPTS FROM 1961 TEST DRILLING

PROGRAMME RESULTS



N

RESEARCH COUNCIL OF ALBERTA

87th Avenue and l14th Street
Edmonton, Alberta, Canada.

Groundwater Division November 20, 1961,

Mr. Wm. Oldham. P. Eng.,
Stanley, Grimble, Roblin Ltd.,
8908 - 99 Street,

EDMONTON, Alberta.

Dear Bill:

Re: Groundwater Test Program - Grande Prairie

Enclosed are copies of the data sheets for the Grande Prairie
groundwater test program and a copy of the recent letter sent to
F.W. Beairsto, P. Eng., City Engineer, outlining the initial results
and recommendations,

If there are any further questions do not hesitate to call.
All the best for now.

Yours very truly,

John F. Jones, P. Geol.,
Groundwater Geologist.

JFJ/G
encs.,



Groundwater Division November 10, 1961,

Mr. F.W,. Beairsto, P. Eng.,
City Engineer,

City of Grande Prairie,

10102 - 99 Avenue,

GRANDE PRAIRIE, Alberta.

Dear Dick:

Re: Groundwater Test Program - Wapiti River
Approx. N. 1/2, Sec. 23, Tp. 70, R. 6, W. 6 M,

Examination of the pumping test data indicate that there is about
a 50% well loss in the pumping well and that it has not been adequately developed
to produce its maximum yield of water per foot of drawdown. As the aquifer is
quite thin (16 - 17') this reduces the head in the pumping well considerably and
its maximum yield cannot be obtained.

In addition, the pumping test data indicate that it was not carried
out sufficiently long so that equilibrium was reached in the stabilization of the
water levels in the pumping and observation wells, As a result, this makes it
very difficult to evaluate with any great degree of precision the permeability of
the aquifer materials. In addition, the river stage dropped about 0.83 of a foot
during the test, which is reflected as a general lowering of the water levels in the
pumping and observation wells as they are very close to the river in addition to
the drawdown caused by pumping. Over an extended pumping test the local effect
of the change in river stage could be accounted for. -

However, estimates of the permeabili uifer materials.
based on the initial drawdown measurements in the observation wells indicate an
average permeability about 2400 gals, per _sguare foot/day which is very good for

a sand and gravel.




Mr. F. W. Beairsto, November 10, 1961.

Before any further work on new wells at this test site be done,
I think that an accurate value of the permeability and an idea of the change in
quality of the water with time should be sought. This would involve:

1) developing the present well by surging and bailing until the maximum yield
of water per foot of drawdown is obtained.

2) an extended pumping test at a high rate, between 100 and 200 gallons per
minute, until the water levels in the pumping and observation wells have
stabilized for a considerable length of time.

3) regular sa'mpling of the water that is discharged and testing it to see if
there is a change of iron content with time, etc.

According to the literature which I have been looking up on the
subject of induced infiltration, it sometimes takes a considerable length of time
(i.e. several months) until the water quality in such an aquifer approaches
and stays near that of the quality of the river water.

I feel that an extended pumping test (one month of longer) as out=~
lined above, and water level measurements carried out in the same manner
as the first pump test for the first two days and then daily measurements of
the water level in the pumping and observation wells for the duration of the test,
should be done. It would be especially worthwhile in view of the initial invest=
ment in the test site and the additional cost to do it would be small in com~
parison. I feel that the information obtained would answer many of the
Guestions that remain "in the air" at the present time and would be one of the
most economical ways in which to find them. Of course, this does not sub“
stitute for additional testing of a different nature that could go on during the
same period.

Enclosed are copies of the pumping test data, water analyses,
well logs, etc. requested by you.

I trust that this is satisfactory. Do not hesitate to get in touch
with me if there are any further questions. All the best for now.

Yours very truly,

John F, Jones, P. Geol.,
Groundwater Geologist.

JFI/G
encls.



Groundwater Test Data,
City of Grande Prairie - Wapiti River Test Site

Well Logs
Well Log
Pumping Well 0 - 17.0' sand, silt and clay
17.0-33.5' sand and gravel
33.5- sandy shale (Wapiti Formation)
50' South 0 -17.0' sand, silt and clay

17.0-33.5"' sand and gravel
33,5-43.0 silty sand

43.0- shale (Wapiti formation)
100' North 0 -17.0'sand, silt and clay
17.0-34.0 sand and gravel
34.0- shale (Wapiti formation)
100' West 0 -17.0'sand, silt and clay

17.0-33.0 sand and gravel
33,0-35.0 shale (Wapiti formation)

100' East 0 -15.0'sand, silt and clay
15.0-33.0 sand and gravel
33,0-35.0 sand
35.0- shale

500' East 0 -15.0'sand, silt and clay
) 15.0-33.0 sand and gravel



Observation wells - had the bottom 20' of the casing slotted and were

subsequently developed with air. Approximately 33.0'

observation well.

Water Levels

of casing in each

1000 hours October 1961
Well 50'S 100'W 100'E
Static level 17.26' 18.26° 17.40'
1100 hours October 20, 1961
Well Pumping 100'N 50'S 100'W 100'E 500'E
Static level ; 15.63' 15.52' 16.67' 15.74" 13.16°
Depth to
well bottom 30.5' 24.0' 31.0° 25,5! 30.5'
l . Elect. tape
2 _ steel tape
River Water Temperature
Date Time Temperature
20/10/61 1215 hrs. 35.59F.
n 1540 hrs. 35.5°F.
" 2025 hrs. 33.59F.
21/10/61 0830 hrs. 32.0°F.
" 1535 hrs. 32.0°F.
River Levels
Date Time Drop in level since 1100 hours
20/10/61
20/10/61 2320 hrs. 0.22'
21/10/61 0830 hrs. 0.45'
" 1535 hrs. 0.52!
23/10/61 0955 hrs., 0.83'




Well

Pumping

50'S
50'S
100'N

T 100'W
100'E.
500'E
50' S
100'N
100'W
100'E
500'E

Boy Scout
Spring

Dude Ranch

Hill Bottom
Spring

River Water

Iron Test of Water - Wapiti Pump Test

Date

20/10/61

1"

21/10/61

22/10/61
23/10/61
23/10/61

21/10/61

21/10/61
22/10/61
23/11/61

"

23/10/61

23/10/61

21/10/61
22/10/61

21/10/61

20/10/61

Time

1645
2040
0805
1530
1020
1000
1420
1330
1515
1515
1530
1025
1005
1010
1010
1020

1020

Iron Content
parts per million

7.5 ¢
7.5
7.5
7.5
7.5
7.5
7.5
7.5

7.5

D . T U U S A T T N

7.5
5.0 ~
7.5 4
1.5 4
7.5 ¢
7.5 ¢
5.0 ¢
7.5 4

0.6

0.6

1.5
0.6



Water Samples Submitted to Provincial Analyst

From Pumping Well
Sample
G.P. #1
G.P. #2
G.P. #3
G.P. #5

From Wapiti River
G.P. #4

See attached copies of chemical analyses

Date

20/1-/61
21/10/61
22/10/61

23/10/61

22/10/61

Time

2030
0825
1245

1130

1780



Well Locations and Relative Elevations, October 20, 1961.

Elevation of Wells - Top of Casing Marks

Well Elev.

500' East 100.00'
100' East 102, 70!
100*' North 102.50'
Pumping Well 103.08'
50' South 102,51!
100' West 103. 66!
River Level 86.96'

Corrected Distances between Wells and Wapiti River

Well Distance from Edge Distance from
of River Bank Pumping Well
(located to south of well site)
100' West 71.0' 100.00"
100' North 180.2" 107. 60!
50' South 22.0' 50,60’
100' East 71.0° 99.60'
500' East 79.0' 499.60'

All measurements taken from centre of wells,



I

Well Location 100' North Pumping Test: Grande Prairie (Wapiti) Date: 20/10/61
Status: Observation

r: 107.60° Conducted by: G.M. Gabert Page: 1 of 2
. Static Dept
Date Time Water to Remarks
Level Water
20/10/61 1100 15,63
1300 15.63 Start Pumping Test
1301 15. 64
1302 15. 64 Measurements made
1303 15.65 With Steel Tape
1304 15, 68
1305 15.68
1306 15,71
1307 15,72
1308 15, 75(5)
1309 15.78
1310 15.80
1315 15.97
1320 15.98
1325 15.99
1330 16.03
1335 16.07
1340 16.10
1345 16.125
1350 16,16
1355 16,18
1400 16.205
1410 16.25
1420 16.28
1430 16.33
1440 16.35(5)
1450 16.37
1500 16.41
1530 16.45
1600 16.54
1632 16.59
1702 16, 64
1810 16.83
1904 16.87
2007 16.88
2108 16.94
2205 16.99
2310 17.05
21/10/61 0007 17.05
o112 17.15
0208 17.17
0308 17.18
0408 17.25
0507 17.27
0607 17.28
0707 17.33
0802 17.33
0911 17.35
1009 17.36

1104 17,38



Well Location 100' North Pumping Test: Grande Prairie (Wapiti) Date: 20/10/61
Status: Observation -

r: 107.60 Conducted by: G.M. Gabert Page 2 of 2
Static Depth
Date Time Water of Remarks
Level Water
21/10/61 1207 17.40
1307 17.42
1606 17.34
1915 17.51
2218 17.58
0115 17.54
0412 . 17.59
0708 17.75
1008 17.73
1306 17.78
22/10/61 2112 17.83
23/10/61 0515 17.90

1200 17.98 Stop Pumping Test



Well Location: 50' South Pumping Test: Recovery Date: 23/10/61
Status: Observation

r: Conducted by: G.M. Gabert Page: 1
Static Depth
Date Time Water to Remarks
Level Water
23/10/61 1200 15,52 18.50
1201 18.46
1202 18,40
1203 18,37
1204 18.31
1205 18.29
1206 18.27
1207 18.24
1208 18.22
1209 18.20
1210 18.18
1215 18.12
1220 18.06
1225 18.02
1230 17.98
1235 17.95
1240 17.92
1245 17.90
1250 17.87
1255 17.85
1300 17.84
1310 17.78
1320 17,75
1330 17.71
1340 17.68
1350 17.63
1400 17.60
1431 17.50
1501 17.40
1532 17.29
1600 17.20
1702 17.10
1803 16.98
1904 16.91
2004 16.85
2103 16.79
2205 16.75
24/10/61 0003 16.67
0203 16,62
0403 16.59
0703 16.54

0903 16.54



Well Location: Pumping Well Pumping Test: Grande Prairie (Wapiti) Date: 23/10/61
Status: Pumping Well Recovery —

re: Conducted by: G.M. Gabert Page: 1
Static Depth
Date Time Water of Remarks
Level Water
23/10/61 1200 16,37 26.00 Stop Pumping Test
1201 21.45 Measurements made
1202 21,00 with an Electric Tape
1203 20.84
. 1204 20.74
1205 20.63
1206 20.63
1207 20.61
1208 20.59
1209 20.55
1210 20.51
1215 20.35
1220 20.29
1225 20.20
1230 20.12
1235 20,04
1240 20,00
1245 19.94
1250 19.84
1255 19.77
1300 19,74
1310 19.63
1320 19.52
1330 19,42
1340 19.35
1350 19.26
1400 19.17
1430 19.01
1500 18,71
1530 18.51
1600 18.39
1700 18.18
1800 18.00
1900 17.86
2000 17.79
2100 17.71
2200 17.63
2400 17.54
0200 17.44
0400 17.39
0700 17.34

0900 17.30 Stop Recovery Measurements



Well Location: Pumping Test: Grande Prairie (Wapiti) Date: 20/10/61

Status: Pumping Well
r: o Conducted by: G.M. Gabert Page: | of 2

t Static Depth Draw-
Date Time Min.Water to down Remarks
Level Water

20/10/61 1100 16. 37 Measured with Electric Tape
1300 0 ~ Start Pumping Test
1301 1 19.85 3.48 45 gals /38 Sec 1317
1302 2 20.38 4,01
1303 3 21.12  4.75
1304 4 21.85 5.48
1305 5 22.24 5.87
1306 6 22.43  6.06
1307 7 22.55 6.18
1308 8 22.68  6.31
1309 9 22.68  6.31
1310 10 22.68 6,31
1315 15 22.85 6.48
1320 20 22.80 6.43
1326 26 22.94 6,57
1331 31 23,09 6,72
1335 35 23.13 6.76 45 gals/38.5 Sec @ 1338
1340 40 23.18 6,81
1345 45 23,22 6.85
1350 50 23,22 6.85 1352 - 39.5°F
1355 55 23,22 6.85
1401 61 23.30 6.93
1410 70 23.32 6.95
1420 80 23.43 7.06 45 gals/38 Sec @ 1425
1430 90 23.48 7.11
1440 100 23.53 7.16
1450 110 23.62 7.25
1500 120 23.62 7.25 o
1530 150 23.72 1.35 41°F
1600 180 23.77 7.40
1630 210 23.90 7.53
1700 240 24,03 7,66 1710 45 gals /41 Sec
1800 300 24.06 7.69
1900 360 24.25 7.86 2020 45 gals /41.5 Sec.
2000 420 24.60 8.23 40°F.

2100 480 24.63  8.26
2200 540 24,70 8.33
2300 600 24,60 8.23 2320 45 gals /.41.5 Sec.
2400 660 24.60 8.23

21/10/61 0100 720 24,78 8.4l
0200 780 24.85 8.48
0300 840 24.90 8.53
0400 900 24,76  8.39
0500 960 24,78 8.4l
0600 1020 24.86 8.49
0700 1080 24.76 8.39 0820 40.5°F
0800 1140 24.84  8.47 840 45 gal /.45 Sec.
0900 1200 24,68 8.31
1000 1260 24,71 8.34

1100 1320 24.59 8.22



Well Location: Grande Prairie Pumping Test: 41 Date: 20/10/61

Status: Pumping Well
T: Conducted by: G.M. Gabert Page: 2 of 2

t - Static Depth Draw-

Date Time Mih. Water to down Remarks
Leve! Water
16. 37
21/10/61 1200 1380 24,65 = 8,28 1220 45 gals /46 Sec.
1300 1440 24,36 7.99 Increased speed of
1600 1620 25.30 8.93 engine slightly
1907 1807 24,95 8.58 1615 45 gals [43 Sec.
2210 1990 25.30 8.93
22/10/61 0105 2165 25,43 9.06
0400 2340 25.50 9.13
0700 2520 25.70 9.33 o
1000 2800 25,38 9.01 1030 42 F
1300 2880 25,75 9.38 1135 45 gals [46 Sec.
2100 3360 25,69 9.32 1800 38 Sec / 45 gals
23/10/61 0500 3840 26.23 9.86 1000 41.5°F.
1200 4240 26.00 9.63 1105 45 gals /47 Sec

Stop Pumping Test 1200
Total of 71 hours of
Pumping



APPENDIX VII

EXCERPTS FROM 1960 TEST DRILLING

PROGRAMME RESULTS



THE GROUNDWATER POTENTIAL OF ALLUVIAL TERRACES,

ALONG THE WAPITI RIVER, SOUTH OF GRANDE PRAIRIE, ALBERTA

J.F. Jones,
Groundwater Division,
Research Council of Alberta

October, 1960
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THE GROUNDWATER POTENTIAL OF ALLUVIAL TERRACES,
ALONG THE WAPITI RIVER, SOUTH OF GRANDE PRAIRIE, ALBERTA

Introduction

This report deals in part with information obtained from
groundwater investigations carried out by the Research Council of Alberta
during the summer of 1960, of a general study to evaluate:

1. The groundwater potential of possible alluvial terrace

aquifers, along the major drainage ways in the Peace
River district.

2. The relationship between river flow and groundwater
recharge or discharge of alluvial terraces. For this
purpose, observation wells were established.

3. Hydrologic methods and best method of approach in
solving for aquifer coefficients in unconfined aquifers

adjacent to perennial streams.

4. The drilling techniques and well completion practices
in sand and gravel alluvial terraces.

The information contained below is from the Research Council
of Alberta Test Site #1, Wapiti River, Grovedale Bridge, south of Grande
Prairie, Alberta. It is hoped that this data will aid in evaluating the ground-

water potential in this area.

Location and Description of Area Tested

R.C.A. test site #1 is located on a recent alluvial terrace on
the south side of the Wapiti River (centre south side Sec. 23, Tp. 70, R. 6,
W. 6th Mer.). The test site is approximately 7 miles south of the centre of
the City of Grande Prairie, Alberta (N.W. cor. Sec. 24, Tp. 71, R. 6, W.6th
Mer.). The site was quite accessible as a small camping park had been

recently established, and access roads were provided.
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In order to establish the geologic and hydrologic conditions of
the terraces, 4 test holes were drilled with a rotary drilling rig by Independent
Drilling and Exploration Co. Ltd. of Edmonton.

The alluvial terrace at this localit.y consisted of a surface covering
of sand, silt and clay which overlaid approximately 15 feet of water-saturated
coarse gravels. A pumping test site was established here.

See attached sketch for pump test site location and layout.

See appendix for test hole logs.

Pump Test Results

General Statement:

For test purposes a test pump (Pomona little Chief) was in-
stalled in a well with 4 1/4" I1.D, black insert joint water well casing. The
casing was slotted the saturated length of the aquifer with 1/4" slots. The
pumping test was run for 26 hours at a rate of 70 gallons per minute August
20 and 21, 1960. Water-level measurements were made with a steel tape
of both drawdown and recovery in observation wells spaced around the
pumping well (see attached sketch, Fig. 1). The water from the pumping
well was discharged through pipe to the Wapiti River.

Three water samples were taken of the pumping well during
the test. Temperature measurements were made on both the well and Wapiti

River waters. See section on water quality.
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AQUIFER COEFFICIENTS AND HYDROLOGIC BOUNDARIES

The following aquifer coefficients were to be determined.

T, The coefficient of transmissibility of an aquifer is defined as the rate of
flow of water in gallons per day which passes through a vertical strip of
an aquifer one foot wide, with a unit hydraulic gradient. Stated in another
way, the transmissibility is the product of the thickness, m, and the per-

meability, p, of the aquifer.

S, The coefficient of storage may be defined as the amount of water, in cubic
feet, that will be released from storage in each vertical column of an
aquifer with a height equal to the thickness of the saturated portion of
the aquifer and a base one foot square when the hydrostatic head is
lowered one foot.

Transmissibility Determination by standard methods

Obs. Well, 40" east

Theis method
Jacob method

T
T

38,200 gals/ft/day
41,000 gals/ft/day

Obs. Well, 100" west

Theis method
Jacob method

T = 44,500 gals/ft/day
T = 46,000 gals/ft/day

Obs. Well, 100' south

T
T

44,500 gals/ft/day - Theis method
68,400 gals/ft/day - Jacob method

Average T, Theis 42,400 gals/ft/day

51,800 gals/ft/day

Average T, Jacob
Average T, both methods= 47,100 gals/ft/day

The average T for both methods was used in all calculations

Since T = Pm T = 47,100 gals/ft/day

mz 15 P = 3,140 gals/ft2/day

P

Permeability (average)
Permeability determined from the Dupuit free Aquifer equation:

P
T

3,420 gals/ft2/day, which compares very closely
51,300 gals/ft/ day which is slightly higher by this method.
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Storage Coefficient

The storage coefficient varies considerably with time, especially
in the early stages of the pumping test, but in the case of unconfined aquifers
such as the alluvial terraces, as time increases the storage coefficient eventually
equals the specific yield.

Specific yield for coarse gravels

20% w5 = .20

This value is used to replace S (storage coefficient ) in all calculations,

The saturated thickness (m) of the gravels was approximately
15.0' on August 17, 1960.

The values for both the transmissibility and storage coefficient
can be considered to be very good. Based on these values predictions can be
made about the performance of an aquifer.

Drawdown and Interference Calculations for estimations of future water levels

In determining the drawdown in and near a pumping well the

following equations are used:

s = 114.6 s = drawdown in feet
=T Q Wi{u) Q = pumping rate in gpm
S = storage coefficient
u = 1.56.r2 S r = distance from pumping well
Tt to observation well
t = time since pumping started

(The relationship between u and W(u) is given in standard tables)
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By means of these equations the drawdown at any moment at any
distance from a pumped well can be calculated.
1) Test well pumping @ 200 gpm. at test site #1

Drawdown Table - 200 gpm. after one day

Distance from Drawdown in
pumping well rl u W(u) feet after
r feet one day
1 1 6.46155:;10-6\/ 11.38 v . 5.52
10 100 6.4‘:033: 10-4v  6.78V 3.30
100 10,000 6..23 x 1072V 2,23V 1.08
200 40,000 2.65x10-1Y 1.01V 0.49
300 90,000 5.95 x 10-1 Y oo.a6V 0.24
500 250,000 1.65Y 0.09 ¥ 0.04
1,000 1,000,000 6.40V -V -

Drawdown Table - 200 gpm. after 2 years

Distance from Drawdown in
pumping well rl u W(u) feet after
r feet two years
BY
1 1 9.-5’17:x 10-9 17.89 8.68
y
10 100 9.51 x 10-7 13.29 6.45
54
100 10,000 9.51 x 10-5 8.68 4.22
200 40,000 3.82 x 1074 7.30 3.55
300 90,000 8.60 x 1074 6.48 3.25
500 250,000 2.38 x 10-3 5.46 2.65
0
1,000 1,000,000 9.5 x 10°3 4.09 1.99

See attached graphical representation.
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WELL FIELD DESIGN

Interference Calculations, based on 3 wells spaced in a linear
arrangement 500' apart parallel to the Wapiti River - each producing at a
measured rate of 200 gallons/min. afteroneday and two years.

This is using 15' of water-saturated gravels - 15' was total

available drawdown during the test at test site #1.

Let #1 well of test site #1 be the central well (#2) of arrangement.

e 500 . 500’ o

| T -
G =2 €
#/ #2 #3

To be added to calculations - recharge amount of recovery - to be determined

To be subtracted - well loss.
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INTERFERENCE TABLE - after one day

Well #1 Well #2 Well #3
Interfering with Distance Interference Distance Tnterference Distance Interferenc
Well #1 500 0.04 1,000 -
Well #2 500 0.04 500 0.04
Well #3 1,000 - 500 0.04
Total Interference 0.04 0.04 0.04
Own Drawdown 3.48 3.48 3.48
Recharge ? ? ? ? ?
Well Loss - -- - - - -
Total Drawdown 3.52 ¢ 3.56 3.52 ¢

INTERFERENCE TABLE - after two years

Well #1 Well #2 Well #3
Interfering with Distance Interference Distance Interference Distance Interieren
Well #1 500 2.65 1,000 1.99
Well #2 500 2.65 500 2.65
Well #3 1,000 1.99 500 2.65
Total Interference 4,64 5.30 4.64
Own Drawdown 6.78 6.78 6.78
Recharge ? ? ? ? ? ?
Well Loss - - - - - -

Total Drawdown 11.42 i 12.08 3_‘_ 11.42
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These calculations do not allow for echarge - this relation-
Ehse Aelar - ot A
ship will have to be determined as outlined. e ‘Lc,,(fqorg 2 53*,.,,:

Bowrdss g 18 /8> Jg=
It can be seen from the above that if a minimum saturated thick- /77(0’

ness of the gravel of 15 feet is maintained, there should be ample water. “M/a//‘f/"ff i
< |

/
Well Completion - to reduce well loss 1 g nerte

In unconsolidated sands and gravels such as are found in the
alluvial terraces along the Wapiti River at the Grovedale Bridge, the proper
way to complete 2 well is to install a well screen opposite the water-saturated
portion of the aquifer.
A 6" slot #50 well screen of the Johnson Everdur type should be
installed opposite coarse and very coarse gravel. In the case of 15 feet of
water-saturated gravels, a 15-foot 6'" screen which will provide 1395 square
inches of opening - which is several times that of 2 slotted casing.
The advantages of well screen over slotted well casing are several:
1) In slotted casing the high entrance velocity of the water will deposit part of its
mineral content on and around the well - this will severely limit production and
will eventually have to be removed by acid treatment, which in turn corrodes the
casing. Because of the large open area of the screen the entrance velocity is
reduced to such an extent that encrustation is unlikely to occur. If any treat-
ment is necessary, well screeﬁs usually have considerably more resistance
against this treatment than ordinary water-well casing.

2) The "well loss' with a screen will be & to 10 times less than if the well is
finished with slotted casing. This will mean a considerable reduction of cost

in pumping per day.



Well Loss

The actual drawdown in a pumped well is slightly more than the
calculated drawdown due to head loss during flow of water into the well.

This "well loss" is generally the result of poor well construction.
In a properly-screened well the well loss can be reduced to 5 to 15 per cent of
the calculated drawdown. This loss has to be added to the total drawdown cal-

culations to determine the correct actual drawdown.

Hydrologic Boundaries and Conditions

The pumping test at test site #1 was not carried out long enough
to establish clearly the effective recharge of infiltrated water from the river
to well,

Several discharge boundaries were noted - which usually show up
in the early stages of pumping tests in unconfined aquifers.

Probable permeability boundaries that were noted:

1) effect of cone of influence with intersection of alluvial terrace
gravels with bedrock wall to south of pumping test site

2) minor effect of cone influence with intersection of alluvial
terrace gravels - with perennial stream (Wapiti).

The pumping test was not carried out long enough in the trial run
to establish clearly the boundaries, and it appears a minimum pumping test
period of at least 48 hours is needed.

To be determined

1) Relationship between groundwater level in alluvial terraces and fluctuations
in Wapiti River level at various times of the year -
At certain times of the year alluvial terraces might be effluent into the river;

At certain times of the year alluvial terraces might be influent.
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The maximum and minimum water levels have to be established

so that a minimum saturated thickness of the alluvial terrace gravels can be

established.

Rate of induced infiltration to be determined

This can be done by:

1) Establishing a water-level recorder, Stevens & Leupold F .M. monthly
type, in the pumping well of test site #1. This well was left open for this purpose.

2) Establishing a system of measuring the stream flow of the Wapiti River.
Water-level measurements should be made daily.

3) The observation well location should be surveyed in, and its elevation
with regard to sea level established. Similarly, stream-flow records should be
made from a known elevation.

In this way the water-level recorder measurements and stream flow
measurements can be correlated.

The above has to be done before any accurate estimation of the
saturated thickness at various times of the year of the alluvial terrace can be
made for well design purposes.

See attached folder containing elevations established on the Grove-
dale Bridge at the Wapiti by the Department of Highways.

To Evaluate Alluvial Terraces

1) During the pumping test - Test Site #1, August 20-21, 1960 - the approximate
saturated thickness of the gravels was approximately 15 feet. This thickness can

vary because at different times of the year the alluvial terrace (an unconfined aquifer)i:
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1) hydraulically connected with the Wapiti River;

2) receives groundwater recharge from the steep banks of the Wapiti - i.e. surface
run-off, etc., which is captured by the pervious gravels.

3) Piezometric surface of Wapiti formation is effluent towards the river.

4) Resulting piezometric surface is slightly higher than river level at certain

times of the year (exact relationship to be established).

1. The Research Council of Alberta established an observation well at test site
#1 as part of a program to determine the relationship between stream flow and
groundwater recharge or discharge of alluvial terraces along major drainage
channels.

2. This test site was drilled at the most accessible site.

To evaluate the terrace fully for eventual water well production for a community
such as Grande Prairie the following must be evaluated:
1) the thickness of the alluvial terrace on the south side of the river -
see attached sketch for proposed drilling site.
2) the thickness of alluvial terraces on the north side of the river -
see sketch for proposed drilling sites.
3) This can be done by test drilling.
From Research Council Test Site #1 the saturated thickness of the
gravels was approximately 15 feet on August 20 and 21, 1960.
It has been established from the pump test at Research Council Site
#1 that the average transmissibility was 47,100 gallons/ft/day and the resultant

average permeability P in gallons/ftzlda.y = 3,140.
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We have the simple relationship that

T = Pm
where T = transmissibility
P = Permeability

m = saturated thickness of aquifer
.*. doubling the saturated thickness of the aquifer
T = 3,140 x 30
T = 94,200 gallons/ft/day
Actually in the case of an unconfined aquifer, doubling the saturated thickness
slightly more than doubles the transnlnissibility.

Maximum production from 15 feet of saturated gravels was 335
gallons/min. if well was 100 per cent efficient.

.". maximum production from 30 feet of saturated gravels will be in the order of
1,340 gallons/min. if well was 100 per cent efficient.

This increase in production obtainable from one well by doubling
the thickness of the saturated gravels I think fully warrants a thorough test-drilling
and pumping test program for the terraces on both sides of the river (as outlined)
if any large supply of water is desired.

See attached appendixes for:

1) Pumping test requirements
2) Water quality

3) Test-drilling procedure

4) Logs of test holes

Sgd.
See Fig. 1 - location sketch john F . Jones, P. Geol.
Fig. 2 - graphical results of Groundwater Geologist,
pumping test. Dist. #1 - Northern Alberta,

Research Council of Alberta.

October 12, 1960.
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Appendix I
Test Site - Pump testing
The minimum requirements to obtain the necessary information for well
design in alluvial terrace gravels appear to be:

One pumping well and
four observation wells.

See sketch for distance.

No observation well should be closer to the pumping well than 1.5 m. to

2.0 m. where - m = saturated thickness of aquifer.
Arver
?/00'4/
/4 'J .
ﬁ,ef/ Rumping 2710 Oks. Wel/
00'w o —&- /00’ £
4_L/ao ‘s

Length of Test

1) Minimum of 48 hours a well if possible.

2) Rate - pumped at least 200 gpm. at a constant rate.
3) Temperature readings of water taken throughout test.
4) Water samples taken regularly throughout test.

5) Static levels of wells determined prior to test.

6) Pumping well should have water-level measured during test, i.e.
air line gauge (both drawdown and recovery)

7) Observation wells should have water-level measurements made ~
both drawdown and recovery.



- 14 -

8) Discharge of pumping water into the river so that none leaks back into the
aquifer; if it does it will give erroneous drawdown and recovery readings.

9) Observation well and pumping well should be surveyed in with a known elevation

Properly carried out the above should give all the necessary information
regarding proper well field design and completion.
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Appendix II

Test Hole Logs

Wapiti River - Grovedale Bridge - Site #1
Test Hole #1 - Pumping Well (Rucardur ind )
0- 8.5 Silt, sand, minor clay

8.5 - 26.0 Gravel, coarse, minor sand ¢
26.0 - 2 Gravel, coarse to medium

o'
5’ st

29.0 - 36.0 Shale, grey, Wapiti Formation (Bedrock)

Test Hole #2 - 40' East obs. well

0- 13 Silt, sand and clay
13 - 18 Gravel (coarse) boulders
18 - 24 Gravel (coarse)

— 24 - 29,5 Gravel
29.5 - 30.0 Shale, grey, Wapiti Formation

Test Hole #3 - 100* West, obs. well

0 - 12,5 Silt and clay
12,5 -28.0  Gravel (coarse)
T 28.0 - 35 0 Shale, grey, Wapiti Formation

Test Hole #4 - 100' south obs. well
0 - 13.0 Silt and clay

_13,0to 28.5__ Gravel
28.5 - 30,0 Shale, grey, Wapiti Formation
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Test Drilling

Test drilling was carried out using a Mayhew 1000 rotary drill, It was found
to be most satisfactory drilling in the gravels if certain procedures we;'e followed:
1) When commencing drilling, the drilling fluid which is just normally clear water
had drilling mud added to it, 1 or 2 bags of Polygel or Supercol or some similar
mud. To thicken the mud a small amount of lime was normally added.

2) Drilling the pumping well 6 7]8" roller rock bits were used. Drilling was com-
menced with the drilling fluid as above. The drilling rig pumps circulating the
drilling fluid were hardly used at all as the mud column was used to hold back the
coarse gravel as it was drilled through. When the gravels were drilled through into
the bedrock the drill stem was pulled out still not disturbing mud in the hole and

4 1/2" OD water-well casing, slotted, run in. Then and only then after the casing
was set the heavy thick drilling mud was bailed and thoroughly flushed out.

If larger diameter wells are desired, larger rock bits should be used and

same procedure followed.

The time to drill was 2 days through 25 of gravel in this way.

Observation Wells

For water level measurement to observe drawdown and recovery measurements
for test purposes to save time 4 3/4" rock bits were used to drill a 4 3/4" hole.
Drilling procedure was the same for the pumping well except with the smaller hole
the drilling was speeded up immensely. 2'" I.D. black pipe was used for the ob-
servation wells. The pipes were slotted the full length of the saturated portion of

the aquifer. After dropping the pipe in the holes the mud was bailed and flushed
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out to make sure the observation wells were efficient.

Two observation wells drilling through 25 feet of coarse gravel were

drilled each day if the above procedure was followed.
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Water Quality and Temperature

Water samples were taken at the beginning and end of the pumping test -
River temperature also taken.
1) August 17, 1960 - Water from pumping well at 4:05 p.m.
Temperature = 4.5°C or 40.1°F
River water temperature = 17.5°C or 63.5°F at 4:20 p.m. 10' from river bank

2) August 20 - Water sample - pumping well at 10:15 a.m. Temperature 4.5°C
or 40,10F.

3) August 21 - Water sample, pumping well at 11:15 a.m. Temperature 4,5°C or
40,1°F

Comparison of Water Quality in Parts per Million (Provincial Analysis)

Nature of Wapiti River Well Samples

Constituents April 7/59 #F1 Aug. 17/60 #2 Aug. 20/60 #3 Aug. 21760
Total Solids 162 896 844 876
Ignition Loss 34 208 232 214
Hardness 85 390 380 _ 405
Sulphates 38 63 100 129
Chlorides nil 2 3 3
Alkalinity 95 630 585 595
Nature of Alkalinity Bicarb of Na, Ca & Mg

Nitrates trace traces nil nil
Nitrates 0.5 2.0 nil nil
Iron 0.7 6.0 4.5 4.5
Soda - grains/gal 24.8 15.2 12.10

*well just developed.
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When percolating through the gravels the river water picks up calcium and

magnesian bicarbonates which results in a higher alkalinity of the infiltrated water.

Chlorides are also higher.

When the water is made to move faster and the pumping is carried on con-

tinuously these high amounts are believed to decrease rapidly and tend to approach

the average chemical quality of the river.

Temperature of infiltrated water

The temperature of the river water and well water were quite different as

of August 17, 1960.

The well water was 40.1°F
The river water was 63.59F

The usual temperature range of groundwater will be far less extreme than

that of the river water which will probably range from 329F in the winter to 68 or

70°F in the summer.

The expected temperature of the groundwater should be in the range from

36°F to approximately 50°F.

This can be accurately determined by pump testing and keeping a close

check on the river water throughout the year.

The well water will probably be coolest during spring and early summer

and warmer during the fall and early winter.

Kazman (1948)* pointed out that the relationship of the temperature of

surface water and infiltrated water is quite complex and listed the following

important points:

Mixing of groundwater with infiltrated water

Admixture of river water of different temperature, while enroute to the well

The heat storage of the aquifer and underlying rocks

The conduction of heat upward and laterally within the aquifer due to temperature
gradients.
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As a result of these processes the aquifer produces water that is cooler

than the warmest river water but warmer than the river lows.

Temperature and Viscosity of Water

As a result of the temperature fluctuation the coefficient of viscosity of
water will decrease from a summer high to a winter low and will result in a
longer flux of water towards the well in winter months - which phenomenon may

cause the calculated drawdown in the wells to be slightly less in the order of 0.5'.

# R.G. Kazman (1948): River infiltration as a source of groundwater supply;

Trans. Am. Soc. Civil Eng., Vol. 113, p. 404 - 424,



SUMMARY OF MAIN POINTS TO EVALUATE ALLUVIAL TERRACES -

WAPITI RIVER, SOUTH OF GRANDE PRAIRIE, ALBERTA -
TO OBTAIN A LARGE SUPPLY OF GROUNDWATER

Establish a water-level recorder to measure the fluctuations in the level
of the watertable in the alluvial terrace at the Wapiti River - Grovedale
Bridge, and determine its relation to variation in stream flow of the Wapiti
River.

Establish a system of measurements (daily) of stream flow of the Wapiti
River, at the Grovedale Bridge.

Collect water samples and take temperature readings of the Wapiti River
on a monthly basis for a minimum period of one year.

Test drill the alluvial terraces to determine the maximum saturated thickness
of the gravels.

Pump test the alluvial terrace gravels as outlined. Take water samples and

temperature readings of water from pumping well.

The above-mentioned carried out will give the necessary information to
design a well or well field to supply a large amount of groundwater.

Based on present information and saturated thickness of the alluvial terrace
gravels as of August 20 and 21, 1960, determined at test site #1, 3 wells,
500 feet apart pumping at 200 gpm. will produce 864,000 gallons per day.
This can be increased by adding additional wells.
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"%;,—' b i series of test

gs
underway on the banks of
Grande Prairie, in May-¢ t
. Hcability of ta the ri
was announ ay y
: 'rem for .the ' Water' supply
wounld ‘be carried buYf 69 the plo-
vincial research couricl under s
scheme, due to go before the feg-
{slature . shortly, which would- :l-
low smaller centres like Grapnde! €T
Prairie to apply for and obtain a
drilling and pumping report on
ground water potential .in the
district =~

:The proposal has to be present-
ed to.city councﬂ. also for ap-
proval., .

P Under tho .scheme the Albem
Reseanahi Councll would zupply .
‘all thé englneers, geologists and.
‘other: trainsd personne! to car-
ry. out: the tests and would pot |
charge-- for a ny 1upcrviobry
work,, !

If "the tes]s should prove that
there js insufficient or’ unsuffabte
water, then the Research Council
would-“only charge* the city 20
per cent of the.ir out-of- et
expenses. : i -

On the other hand, howevcr, 1!
the tests are successful -and. an
answér to the city’s water supply
is found, then. the city would be
requiredl 10 pay the full cast of
the tests, less the - Supervisary
Tees: Generally speaking, super.
vision’adds -up to in the.region of,
35 per cent of the costs of such
a project. .

Alderman Fnd Noble lntoﬂ-
viewed Dr. Gravenor of the A« -
berta’ Research . Councll during,

a reccnt visit to Edmonton lpd

=y

, W oarriad out by a- commcrclal~-

haq brounht baek’ -th- thm
propésals o7 presenta--
tion !fm ﬂq sounall, .
Prob’ dn alternative wat-
to:- the ‘cify has been
facln; c!ty coyncil fof some time
now. The-problem was dramati-
cally underlined last s?rmx when
water became uppalatable, had
an unpleasant odof and came ouf
of faucets a ch;‘ty looking Jrown
color. S

Algae in the reservon- “yrere.
blamed for the’ Awater’s unpleas..
ant characteristics which - al--
though making the water unpal-

atable did not make xt a danger
| to. public’ health. - °

At that time {t was decided

that the possibilities of the Wapi»

“as hn “alternate “water supply

should ‘be" investigated.

It has been estimated that an
enginséring test of the Wapliti's
water would cost at ieast $10,~
000. While--a -test a8 complete
as that envis{oned by the Al-
berta Research Counecil would. .
€ost in thé rogion of $20,000—:

enqlnnrin' concem..\r !

The* cost of the tests under thei '
Research Council are- ‘expected .to
cost the city very much less.. -

it the provi ial government
gives the go a en& to’ the Re..
‘search. Councn, dity council

approves the expenditure on the
apiti {ests,’ it ls expected,that
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GRANDE PRAIRIE — If the
city council approves the expen-'
diture, the Alberta Research
Council will conduct .a serles of
drilling tests and: pumping - en
the banks of the Wapjfi River
by early summif, @ council
spokesman announced.” The tests
will be conducted in an effort to
determine practicability of tap-
ping the Wapiti as source of wa-
ter supply for the city and are
part of a plan which
gmaller centres lke- Grande
Prairie to apply for and obtain
a drilling and pumping reports
on ground water ntial in the
district. Alberta Research Coun-
cil will supply engineers, geo-

_ Jogists and other trained per-

and will not charge for

pervision. If the' tests should pli

e an Insufficient supply or
itable water, then the Re-
arch Council will charge the

In Search For Wafef,

allows | odor and came out of faucets a{

v ".,-:-"., vepimae B Reat b i

city only 20 per cent of its out-
of-pocket expenses. . - ° :
On the other hand, if the tests
are successful the city will be
required to pay the full cost, less
supervisory fees. Generally.
gpeaking, supervision comprises
about 35 per cent of the costs.
The problem of an alternative
water supply came to the fore
last spring when water became
unpalatable, had an uhpleasant

dirty brown color.
Algae in the reservoir were

blamed for the water’s charac- .

teristics which, although making
it unpalatable, did not make it
a danger to health,

At that time it was decided
that the possibilities of the Wa-
ti as an altemate water sup-
pl{ should be investigated.

t was estimated that an en-
gineering test of the Wapiti's

water would cost at least $10,- |

000, while a test as complete as
that envisioned by the Alberta
Research Council would cost.
about $20,000, ‘if carried out by
a commercial engineering con-
cern. Tests the Research
Council are expected to cost the
city very much less. -
Sites chosen for the tests are
Jocated adjacent to the Grove-
dale bridge south of Grande
Prairie and about one mile up-
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POPULATION & FLOW EXPECTATIONS
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